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РНЕҒАСЕ 


5ОК-3861м” 


MICROPROCESSOR DEVELOPMENT SYSTEM 


* 386 is a trademark of Intel Corporation. Used by permission. 


General 


The 80386 chip is one of the most powerful microprocessors available in the market today. 
Contributing to its power are: a complete 32-bit architecture, a powerful instruction set, and on-chip support 
of paged virtual memory. In addition, the 80386 processor has a 4 gigabyte physical address space. The 
powerful 80386 microprocessor chip has been installed in the SDK-386™ single board microprocessor 
development system so that the user is able to utilize all of these assets. 


This single board development system allows the user to edit programs, debug software, run 
programs and save the software on magnetic tape. In addition, the hardware is laid out in such a manner that 
permits expansion of the EPROM space, the RAM space, and the l/Ospace. This development system is 
the SDK-386™ , 


General Specifications 7 K bytes of EPROM for Monitor and Utilities - 

9 K Bytes of EPROM for User expansion 

* Complete Single Board Microcomputer System 
Including CPU, Memory and /О e 32 К bytes of static RAM 


“А 80386 32 bit 16 (or higher) MHz User Input/Output 


microprocessor (Optional) 
* 5 by 8 Matrix Keypad (calculator type, 4 Бу 7 


- 80387 Floating Point Coprocessor (Optional) area used by the monitor, the 8 additional 
keys are available to the User along with a 
“20 Mhz Clock shifted positions on the Monitor scanned 
keys.) 
e Printed Circuit Card double sided, solder 
masked with silk screened component • 40 character x 2 line Dot Matrix Liquid Crystal 
identification keyed to the schematic. Display for display of addresses and data, 


messages, display of results, etc. 


“А total of 25 integrated circuits (ICs). 
* Additional Keys: 


e Sockets provided for critical ICs, e.g., 


processor, EPROM, RAM, I/O. Hardware Reset Key 
Break Software Key 
Memory User Interrupt Key 
* 16 K bytes of EPROM with: e Speaker for audio output 


The SDK-386™ is an inexpensive microcomputer development system including power 
supply and instruction manual which is based on the 80386 microprocessor chip. The SDK-386™ 
is fabricated on a single printed circuit board and constructed from off-the-shelf components. The 
SDK-386™ is more competitive than other products because of the combination of inexpensive 
components from a variety of manufacturers emphasizing putting a low cost development system 
in as many hands as possible. The SDK-386™ is a product specifically designed for а specific 
market, i.e. educational (university, technical schools and even high schools), personal 
engineering systems, hobbyists, hackers, self study courses, etc. 
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Hardware Input/Output 
* A 9 volt calculator type DC wall supply 


° Two user 8 Bit parallel I/O Port requiring 120 VAC/60 Hz. 
e Three 50 Pin DIP Connectors giving Documentation 
external access to all 80386 pins, I/O 
signals, and other functions. e User's Manual (approx. 60 pages) 
describing the system operation, key 
«Input/Output provided through two functions, examples, etc. 
8255s. 
。 intel 80386 Programer's Reference 
e Hardware interface to inexpensive Manual, detailing the 80386 processor, 
cassette tape recorder through two 1/8 instructions, object (machine) codes, 
inch phono jacks using МІС 80386 architecture, addressing modes, 
(microphone) and EAR (earphone) etc. 


connections on the tape recorder. 
e Complete Schematic showing all 


Software components and interconnections 
“Тһе Software Monitor complete with listing Optional Accessories 
is provided and includes convenient 
utilities to: • Expansion Wire Wrap Prototype . Board 
with Wire Wrap Header 
Read/Scan the Keyboard 
Display data on the LCD display e Expansion Ribbon Cables with 
Tone generation Connectors 


Tape Write/Read routines 
е Expansion Wire Wrap Kit including above, 
• Interrupt/Trap Vectoring wire wrap tool, wire, sample circuits and 
components 
* Provide Break Points and Single Step 
Operation e DRAM Expansion Card with up to 1 
megabytes DRAM 
e Provide Serial Communications with other 
computers e PASM-80386 Cross Assembler hosted оп 
MS-DOS Computers 


З4ЗА 


and NOTEBOOK COMPUTER™ are Trademarks of 
ТҮ сағақ RESEARCH АМО DEVELOPMENT ASSOCIATES, INC. 


“Оп board 5 volt, 1 amp (TTL) Power 4516 Henry Street, Suite #407, Pittsburgh, РА 15213 
Capacity giving approximately 0.25 amp шырады ыы SES NINE 
for User expansion. 


e Serial interface with user settable 
parameters 





Power 


FOR PRICES AND ORDERING INFORMATION, CALL: 


URDA®, Inc. 


University Research and Development Associates, Inc. 
4516 Henry Street, Suite #407 
Pittsburgh, PA, 152143 
1-800-338-0517 or 1-412-683-8732 
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1.0 INTRODUCTION 


1.1 General Description 


The 80386 chip is one of the most powerful microprocessors available in the market 
today. Contributing to its power are: a complete 32-bit architecture, a powerful instruction set, and 
on-chip support of paged virtual memory. In addition, the 80386 processor has a 4 gigabyte 
physical address space. The powerful 80386 microprocessor chip has been installed in the SDK- 
3867 single board microprocessor development system so that the user is able to utilize all of 
these assets. 

This single board development system allows the user to edit programs, debug software, 
run programs and save the software by uploading to a Personal Computer or outputting it to 
magnetic tape. In addition, the hardware is laid out in such a manner that permits expansion of the 


EPROM space, the RAM space, and the l/Ospace. Henceforth, this development system, will be 
referred to as the SDK-386™ , 


1.2 Unpacking and Setting up the SDK-386™ 


Do not throw any of the packing material in the SDK-386™ away. The original carton and 
the other packing material can be used to store it, or ship it if necessary. 


Remove the SDK-386™ from its shipping container, open it up, remove the 
documentation, the transformer and the packing material. You should now be able to place the 
SDK-386™ on your desk. | 


То power up the computer, plug the transformer into а source to 110 volt, 60 hertz power. 
Take the power jack on the cable attached to the transformer and plug it into the power 
receptacle. 


The SDK-386r should immediately power up and shortly after, the Liquid Crystal Display 
should show the message: SDK-386™ . 


If you successfully obtain this message, the SDK-386™ is working properly. Please read 
the rest of the manual before proceeding. 


1.3 Specifications 
1. A 80386 32 bit 16 MHz microprocessor 
2. 16 K bytes of EPROM with: 


a. 7 K bytes of EPROM for Monitor and Utilities 
b. 9 K Bytes of EPROM for User expansion 


3. 32 K bytes of static RAM 

4. 5 by 8 Matrix Keypad (calculator type, 4 by 7 area used by the monitor, the 8 additional 
keys are available to the User along with shifted positions on the Monitor scanned 
keys.) 


5. 40 character x 2 line Dot Matrix Liquid Crystal Display for display of addresses and data, 
messages, display of results, etc. 


6. Additional Keys: 


a. Hardware Reset Key 
b. Break Software Key 
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c. User Interrupt Key 


7.16.0 Mhz Clock 
8. Two user 8 Bit parallel MO Ports 


9. Three 50 Pin DIP Connectors giving external access to 80386 pins, I/O signals, and 
other functions. 


10. On board 5 volt, 1 amp (TTL) Power Capacity giving approximately 0.25 amp for User 
expansion. 


11. Printed Circuit Card double sided, solder masked with silk screened component 
identification keyed to the schematic. 


12. Complete Schematic showing all components and interconnections. 
13. Speaker for audio output 

14. Input/Output provided through two 8255s. 

15. A total of 25 integrated circuits (ICs). 

16. Sockets provided for all ICs, e.g., processor, EPROM, RAM, І/О. 

17. A 9 volt calculator type DC wall supply requiring 120 VAC/60 Hz. 


18. The Software Monitor complete with listing is provided and includes convenient 
utilities to: | 


а. Read/Scan the Keyboard 

b. Display data on the LCD display 

c. Tone generation 

d. Tape Write/Read routines 

e. Interrupt/Trap Vectoring 

f. Provide Break Points and Single Step Operation 

g. Provide Serial Communications with other computers 


19. Hardware interface to inexpensive cassette tape recorder through two 1/8 inch 
miniature phone jacks using MIC (microphone) and EAR (earphone) connections 
on the tape recorder. 


20. User's Manual (approx. 60 pages) describing the system operation, key functions, 
examples, etc. 


21. Intel 80386 Programer's Reference Manual, detailing the 80386 processor, 
instructions, object (machine) codes, 80386 architecture, addressing modes, etc. 


22. Serial interfaces with user settable parameters 
23. 80387 Floating Point Coprocessor Socket (Chip not included.) 
24. Optional Accessories (continuously being developed): 


a. Expansion Wire Wrap Prototype Board with Wire Wrap Header 
b. Expansion Ribbon Cables with Connectors 
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с. Expansion Wire Wrap Kit including (1-2) above, wire wrap tool, wire, sample 
circuits and components 


2.0 DESCRIPTION OF THE SDK-386™ 


The SDK-386™ is an inexpensive microcomputer development system including power 
supply and instruction manual which is based on the 80386 microprocessor chip. The SDK-386™ 
is fabricated on a single printed circuit board and constructed from off-the-shelf components. The 
SDK-386r is more competitive than other products because of the combination of inexpensive 
components from a variety of manufacturers emphasizing putting a low cost development system 
in as many hands as possible. Traditionally, microprocessor manufacturers assemble such 
development systems using their own components for the corporate engineering market in which 
a unit price is not significant. 


The SDK-386™ is a product specifically designed for a different market, i.e. educational 
(university, technical schools and even high schools), personal engineering systems, hobbyists, 
hackers, self study courses, etc., but which nevertheless will find an additional market in the single 
board computer market, O.E.M. sales, value added sales, etc. 


This manual includes: (1) a description of the system architecture; (2) the circuit 
schematics; (3) the input/output methods; (4) the software monitor and operating system; and (5) 
an instruction manual with several programming examples. 


3.0 HARDWARE 


The hardware for the SDK-386™ was designed to minimize the number of components, 
reduce component costs by using only components which have multiple sources and to provide 
flexibility for expansion. The hardware design incorporates 25 integrated circuits, a Liquid Crystal 
Display and a keyboard composed of 3 individual keys and a 5 by 8 matrix keypad including 
unused keys for user expansion. 


3.1 Power Supply 


The SDK-386™ utilizes one regulated +5 volt supply . The average current required is 
620 ma and the peak current is 750 ma. 


The power supply is designed to handle 1 amp at 5 volts which allows approximately 250 
ma for expansion devices. A 9 volt 1 amp unregulated wall mount supply provides the input to the 
| 78Т05 regulator. This regulator is rated 1 amp at 5 volts. A tantalum capacitor is placed between 
the regulator input and ground to prevent oscillations. The 100 uf capacitor is placed across the 
regulator output and ground to improve the transient response of the regulated supply. The 
negative terminal of this capacitor is considered the common ground from which the digital ground 
and the display ground branch. It is important to keep these two grounds separate since the high 
current fluctuations of the display can cause errors in the digital components if they share 
common lines. To provide further stability on the digital +5 and ground lines there is a .01 uf 
capacitor associated with most digital devices. | 


3.2 System Clock апа ІС Limitations 

A 16.0 megahertz system clock is used in the SDK-386™ . This clock сап be replaced by 
a slower clock if it is desired, but clock speeds slower then 6 MHz should not be used, as this is 
the minimum clock speed for which the 80386 microprocessor is typically rated. Faster clocks 
should not be used. 


3.3 Memory - І/О Decoding 
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In order to minimize the hardware costs, the entire memory space of the 80386 is not 
decoded. It is however decoded in such a manner as to provide sufficient space for most hand 
assembled programs and to allow provisions for expansion and expansion systems. Only address 
lines A12 - A23 are used for decoding and therefore addressed locations greater than FFFFFFH 
will overlap the decoded area. The M/IO* control line is also used in the decoding, allowing for 
separate l/Oand memory spaces. 


3.4 The SDK-386™ Memory Мар 


The SDK-386™ memory map is show in Figure 1. The SDK-386™ system memory 
includes EPROM and static RAM. Ап ор!-па! DRAM board is planned. Each section of the 
memory map is described in detail below. 


3.4.1 Monitor / EPR OMS Section Addresses 00ҒҒ8000 HEX through OOFFFFFF HEX аге 
occupied by the SDK-386™ EPROMs. The SDK-386™ comes equipped with two 2764 
EPROMS providing 16K bytes of Read Only Memory organized into а 16 bit bus. This EPROM 
memory "wraps around" after address OOFFBFFF HEX. Thus addresses 00ҒҒ8000 through 
OOFFBFFF are occupied by the same memory locations as addresses ООЕРСОО0 HEX through 
OOFFFFFF HEX. The monitor program itself occupies addresses 00ҒҒ8000 HEX through 
OO0FF9FFF HEX (and also ООРЕСО00 HEX through OOFFDFFF HEX), leaving addresses 
OOFFAO000 through OFFBFFF for use by the user. If desired, the two 2764 EPROMS may be 
removed from there sockets and replaced with two 27128 EPROMS which will eliminate the wrap 
around mentioned above and provide the user with a full 32K bytes of EPROM extending from 
address 00ҒҒ8000 HEX through OOFFFFFF. 


Note: If the 2764 EPROMs are replaced with 271285, as described above, the 27128 EPROMs 
must have an access time no greater than 200 ns. The monitor program must first be "burned" into 
the 27128s before they can be used in the SDK-386™ . This requires the use of a prom burner, 
such as PBURN pLAB™ available from URDA, Inc. 


3.4.2 SRAM Section The SDK-386r system is equipped with four 6264 (or equivalent) Static 
RAM (SRAM) ICs which supply it with 32K bytes of SRAM, organized into a 32 bit bus. The SRAM 
extends from address 00000000 HEX through address 00007FFF HEX. SRAM addresses 
00000000 HEX through 000002FF HEX are reserved for system use by the SDK-386™ . All 
other SRAM locations are available for use by the user. The user stack begins at address 
00007ҒЕ0 HEX and increases downward in memory. An optional DRAM expansion board is 
planned for RAM expansion. 


3.4.3 DRAM Section Memory addresses 00008000 HEX through 00107FFF Hex are reserved for 
use by the optional DRAM extension board which is not included. The expansion board is 
connected to headers J1, J2 and J3 of the SDK-386™ board and allows the user to add up to 1 
megabyte of additional memory to the system. When this section of the memory map is addressed 
by the 80386 processor, the DRAM chip select line is forced active (logical high). The hardware 
necessary to generate a READY to the processor is included on the DRAM expansion board. The 
DRAM signal may be used to interface user defined hardware to the SDK-386™ system if the 
DRAM expansion board is not used, however, the user hardware must also generate its own 
READY signal. 


3.4.4 DRAM Bank 0 - Bank 3 As show in Figure 1 the DRAM section is divided into four banks, 
each containing 256K bytes of DRAM organized into a 32 bit bus. This allows the user to expand 
the system's memory in 256K increments, adding only as much additional RAM as needed. The 
address spaces of each bank of DRAM are as specified in Figure 1. 


3.4.5 Unused Section Addresses 00108000 HEX through FFFF7FFF HEX are not used by the 
SDK-386™ system and are available for user expansion. The bus size is undefined in this area of 
the memory map and must be specified by generating the proper signal for the processor line 
BS16. An appropriate READY signal must also be generated. 
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Hex Address 


ad а 4 
ovre SS 
















um 

User DRAM, Bank 0 - 32 bits wide, 256K bytes 
047ЕЕЕ 
04 8000 

User DRAM, Bank 1 - 32 bits wide, 256K bytes 
087FFF 
088000 

User DRAM, Bank 2 - 32 bits wide, 256K bytes 
OC7FFF 
0С8000 

User DRAM, Bank 3 - 32 bits wide, 256K bytes 
107FFF 
108000 us се 
igo — 
ur г 

Monitor/EPROM - 16 bits wide 
(32K if 27128s are used) 
(16K with wrap-around if 2764s are used) 
FFFFFF 
ж E co M 


Figure 1. SDK-386™ Memory Мар 
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3.5 The SDK-386™ l/OSpace 


The SDK-386™ |/Оврасе is distinct from the memory address space (i.e., it does not 
overlap with the memory address space). The total l/Ospace of the 80386 processor is 64K bytes. 
The І/Отар of the SDK-386™ is shown in Figure 2. Both parallel and serial l/Oare used in the 
SDK-386™ system. The 80386 IN and OUT instructions must be used to communicate with the 
SDK-386™ I/O. 


3.5.1 Parallel /ОРагайе! MOis provided by two 8255 Programmable Peripheral Interface (PPI) ICs. 
These ICs use addresses E000 HEX through EFFF HEX of the 80386 l/Ospace. 


3.5.2 Serial I/O Serial I/O is provided by the SDK-386™ 68681 Dual Universal Asynchronous 
Receiver / Transmitter (DUART). The SDK-386™ has two asynchronous serial channels which 
can be used to interface the SDK-386™ with other systems, such as a personal computer, as 
described in Section 5. The DUART uses addresses F000 HEX through FFFF HEX of the 80386 
I/O space. 


Hex Address 





000000 
OODFFF x x 
ui ON. SEN NN 
OUEFFF 

= NN ee 
00Ғ000 
OOFFFF 

L... m. 


Figure 2. SDK-386™ IO Map 


3.6 Hardware Exceptions 

The pushbuttons [BREAK], and [USER INT] are used to generate hardware exceptions 
(interrupts). [BREAK] generates a non-maskable interrupt (NMI) while [USER INT] generates a 
maskable interrupt (INT). The use of these pushbuttons is discused in more detail in Section 4.5 


3.4 Keyboard 


The keyboard is composed of a 5 by 8 matrix type keypad and three pushbutton keys. 
The [SHIFT] key is the first key detected. If multiple keys are pressed simultaneously then the last 
key detected in the scanning process is the one that is returned as the key pressed. The 
exception to this rule is the [SHIFT] key which is noted as being pressed along with the last key 
detected. See Section 4.0 for a complete description of key functions and Sections 5.3.1 and 
5.3.2, respectively, for detailed descriptions of the Keyboard and Scan routines. 
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3.5 Display 


Тһе SDK-386™ system uses а 40 character, 2 line liquid crystal display to display 
addresses, data and messages. The display is accessed through the lower 8255 (IC 24). Refer to 
the schematic in Section 10.6 for complete details of the hardware connections between the 
8255 and the display. Refer to Section 7.3 for a complete description of the monitor routines 
used for displaying data and messages. A list of hexadecimal display codes used to generate 
characters on the display is given in Table 6. 


3.6 Reset Circuitry 


The 80386 processor requires a delay after power-up of at least 15 CLK2 periods before 
the (RESET) line goes from the high state to the low state. This is accomplished through the use 
of the RC circuit shown in the schematic in Section 9.This causes the SDK-386™ to do system 
reset on power-up and go through it's initialization routines. Pressing the [RESET] pushbutton 
will also initiate a system reset, however, the actions taken by the SDK-386™ at power-up differ 
from the actions taken when the [RESET] pushbutton is pressed. Section 4.1.1 and 4.1.2 explain 
the differences between these two types of resets. 


3.7 Parallel І/О - System 8255s 


The SDK-386™ system utilizes two 8255 PPIs for input and output. The connections 
between the РРІ5 and peripheral devices are shown in the schematic diagram in Section 10.6. 
Table 2 gives the addresses of the various registers of the PIAs. Note that the two PIAs are 
organized into a 16 bit bus, so that both PIAs can be addressed an once using WORD instructions 
or either PIA can be addressed individually using a BYTE instruction. For complete information on 
programing these PIAs refer to an 8255 data sheet. 






| Register | Address - PIAL (ІС 24 Address - PIAH (IC19 
E000 HEX E001 HEX 

E002 HEX E003 HEX 
ИНЕК OM ЖИЕК 
| Control Register — | 






E004 HEX E005 HEX 
E006 HEX E007 HEX 


Table O 





4.0 SOFTWARE 


4.1 General Description of Monitor Function 


The SDK-386™ system makes use of the 80386 processor's multitasking capabilities to 
run user written programs under the control of the monitor program. The monitor program 
contains the background routines which allow communication between the processor and the 
user. The monitor performs such functions as displaying messages, interpreting keyboard 
closures, acting upon keyboard closures, testing the RAM after power is applied and initializing 
the processor to a known state. The monitor program also handles many of the exception vectors 
which are possible with the 80386 microprocessor. 


4.1.1 System Initialization: At power-up the SDK-386™ , under the control of the monitor program 
in EPROM begins by initializing the SDK-386™ system RAM. System RAM consists of memory 
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locations 00000000H through 000002FFH. Included in the system RAM are the Global Descriptor 
Table, the Local Descriptor Table, the Interrupt Descriptor Table, the System TSS and the User 
TSS. The locations of these data structures and the various fields within them are shown in Table 


1: 


Table 1-А GLOBAL DESCRIPTOR TABLE: 


RAM Address Size (Bytes 


I NULLDESCRIPIOR [| 00000Н | 8 _____ 
[FLATCODEDESCRIPTOR | 000005 | 8  —. 
-FLAT DATA DESCRIPTOR |... 0000104 — | 8 171 
СОТ ОЕЅСАІРТОА — — | . оооооотвн || 8 (|. 
"SYSTEM TSS DESCRIPTOR | 00000204 | 8 7 | 
TUSERTSSDESCRIPTOR | 00000028H} | 8 — »—— 
ИЕЛЕ NINH 
BRNO == 
К ыы Sea 
К мы ИННИ 

























00000048Н 


Table 1-В LOCAL DESCRIPTOR TABLE: 


Рейв SS RAM_Address Size (Bytes 


I NULLDESCRPTOR — — [ $00005H | hÁ3 A8 » B» 
FLAT СОСЕ DESCRIPTOR | 00005Н | 8 »-, 0; 
-FLAT DATA DESCRIPTOR | 00000060H | 8 д, 
USERDEFDESCRIPTOR |  000008H | 8 —- 01. 
TUSERDEF.DESCRIPTOR | 0000070H J — — 8 —  — 
as эке == 
асв ш 
RE 
а 












USER DEF. DESCRIPTOR 
USER DEF. DESCRIPTOR 
USER DEF. DESCRIPTOR 


USER DEF. DESCRIPTOR 


SYSTEM DATA 00000098H - 0000009FH 


Table 1-C INTERRUPT DESCRIPTOR TABLE: 
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COPROCESSOR ERROR 
[RESERVED — — 00000128H 
RESERVED 


a: ae 
асе 
Кс ые у ==_—=—= 
RESERVED | 0000138H | 8 | 
RESERVED — | 00000140H | 8 | 
RESERVED | O0000148H | 8 | 
"RESERVED — |  000015H | 8 ^  — 
RESERVED | 0000158H |в . 
RESERVED | ooooolio | 8 | 
RESERVED. | 0000168H | 86 д. 
RESERVED — | 000017H |) в — »-O — - 
RESERVED | 0000178H | 8 - 
RESERVED | ооооотвон | 8 д. 
RESERVED | 000018H | 8 »  »— . 
RESERVED | 0000190H | 8 | 
RESERVED | оо | 8 | 
'USERINLKEY — | 0000A40H | 8 т. 
USER DEF. DESCRIPTOR — | 000188 | 68 д. 





Table 1-D SYSTEM TSS: 


RAM_Address 































SYSTEM DATA 00000218Н - 0000021ҒН 


Table 1-Е USER TSS: 


Er o ГГТ ОРНЫЕ RAM Address 
USER BACKLINK | -.. 000009208 ра 
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GDTPONTER — | 9000028H |) 6 | 
ПОТРОМТЕА |. À ^ 0000pggH | 6 д. 
SYSTEM DATA 00000298 - 000002FF 


Table 1. System RAM 


4.1.2 Global Descriptor Table The Global Descriptor Table extends from location 00000000H 
through location 0000004FH and has space for ten 8 byte descriptors. Only the first five 
descriptors are used by the SDK-386™ system monitor however, and the rest may be defined by 
the user. The Flat Code Descriptor and Flat Data Descriptor are used by the monitor program for 
it's code and data segments respectively. These descriptors define segments for the "flat" system 
model and extend the entire memory space of the 80386 processor (00000000H through 
FFFFFFFFH). A selector for the Flat Code Descriptor is also loaded into the CS field of the User 
TSS and a selector for the Flat Data Descriptor is loaded into the ES, SS, DS, FS, and GS fields of 
the User TSS. The code and data segments for the user task may be changed by loading an 
appropriate descriptors in the user definable fields of the Global (or Local) Descriptor Tables and 
then loading an appropriate selector into the User TSS segment register fields. 


The Local Descriptor Table extends from location 00000050H 
through location 00000097H and has space for nine 8 byte descriptors. None of the local 
descriptors is used by the SDK-386™ system monitor and all of them may be redefined by the 
user except the first one, the Null Descriptor, which is required by the 80386 processor. The 
second and third descriptors are the Flat Code Descriptor and Flat Data Descriptor which may be 
redefined by the user. | 


4.1.4 Interrupt Descriptor Table The Interrupt Descriptor Table extends from location 
000000A0H through location 000001BFH and has space for thirty four 8 byte descriptors. Most 
of these descriptors are reserved for exceptions and error conditions encountered by the 80386 
processor. Descriptor 32 is for a level 32 non-maskable interrupt, which is generated by the 
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[USER INT] pushbutton key and descriptor 33 is user definable. For additional information on 
using the Interrupt Descriptor Table see Section 7.1. 


4,1,5 System Task State Segment: The System Task State Segment is used by the system task 
under which the monitor program runs. As part of the initialization procedure, the monitor program 
loads a selector for the User Task Descriptor (the sixth descriptor in the Global Descriptor Table), 
which points to the User TSS, into the processor's LTR register. The monitor then calls the 
system task. This causes the 80386 processor to record the selector for the User Task Descriptor 
in the backlink field of the System TSS. When the user then presses the [RUN] or [STEP] key, an 
IRET instruction is preformed, causing the 80386 processor to return to the user task and begin 
running the user's program. If the [BREAK] pushbutton key is pressed, a non-maskable interrupt 
is generated, which calls the system task again. In this way the user may run user programs and 
return to the monitor program at any time by pressing the [BREAK] key. None of the fields in the 
System TSS should by modified by the user or the monitor program may not work correctly. For 
additional information on running user programs see Section 4.3. 


; The User Task State Segment is used by the user task which 
runs user programs. The method by which user programs are run was described in Section 4.1.5. 
Any of the fields in the User TSS may be modified by the user. In addition, the monitor provides 
the user with the [R32] and [R16] keys (see Section 4.3.1) which allow the user to view and 
change any of the register fields in the User TSS directly. 


4.1.7 System State After Warm Restart A warm restart is initiated by pressing the [RESET] 
pushbutton key, which generates a processor reset. Pressing the [RESET] key causes the 
monitor program to reinitialize the first six descriptors of the Global Descriptor Table and the 
System TSS. All other system RAM retains the value it had before the [RESET] key was pressed. 


The warm restart capability retains the user entries in the RAM locations. Thus, if a user 
program gets "lost", the RESET button gives control without causing the user to reenter all of the 
program/data. 


The 80386 is a sophisticated microprocessor with various table requirements. A "lost" 
program can destroy user program/data entries that may go unnoticed with a warm restart. A cold 
restart can easily be effected by changing the byte in Monitor/EPROM memory location 
OOFF80F1H from its current “warm start" value of 55H to any other value. 


If the user does not have the capability to burn EPROMs, simply mail the “warm start" 
EPROMs to URDA, Inc., and a “cold start" set of EPROMS will be returned to the user. 


4.2 Entry of Programs via the Keyboard 


The main purpose of certain keys is for entry, editing and execution of user programs. A 
list of Key Codes and Key Positions is given in Table 5. There are three major keys whose 
functions must be clearly understood before proceeding. 


4.2.1 Shift, Break and Reset Keys Most of the keys on the keyboard have dual functions. The 
[SHIFT] key is used to access the second function of the keys. Pressing the [SHIFT] key causes 
the message Shift to appear on the display, indicating that the shift function is active. Pressing it 
a second time clears the display and nullifies the shift function. The shift function is only active for 
the key press immediately following the closure of the [SHIFT] key and therefore the [SHIFT] key 
must be pressed before each key which requires a second function. 


The Break [BREAK] key is provided to allow the user to interrupt an executing program to 
check the current location of the instruction pointer. Pressing the [BREAK] key causes the 
display to show the current value of the user instruction pointer and the data contained in that 
memory location. 
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This key thus provides а hardware program break by virtue of time (key closure) as 
opposed to a software break by virtue of an address. This function is useful in program debugging 
to find a trapping loop location(s). 


The user can continue execution of the interrupted user program by pressing the run 
[RUN] key (Section 4.3.5). 


The break [BREAK] key generates a non-maskable interrupt (NMI). Pressing this key 
while the monitor program is running will have no effect on the SDK-386™ system. 


The reset [RESET] pushbutton is a SPST switch connected to a pull up resistor on one 
terminal and ground on the other terminal. The pull up terminal is hard wired through a charging 
circuit to the (RESET) pin on the 80386 chip. 


Pressing this key asserts a reset throughout the SDK-386r system with the processor 
going through the reset function described in Section 4.1.2. 


There are 16 numeric keys located on the right half of the 
keyboard. These keys are the hexadecimal program and data keys. Their use does not require the 
[SHIFT] key and their action is dependent on the mode of the monitor routine at the time of 
closure. Generally, they are displayed at the time of closure. 


4,2.3 Address Key The [ADDR] key is used to set a memory address. On power-up the value of 
the address variable is set to 00000300H. 


After pressing the address key [ADDR], the address contained in the address variable will 
be displayed in the left eight characters of the display, with a left pointing arrow as the seventh 
character. The hexadecimal byte that is at that address is indicated by the right two characters on 
the display. The arrow, pointing towards the address indicates the portion of the display field 
which can now be modified with the hexadecimal keys. Pressing any hexadecimal key after 
pressing the address key causes the digit pressed to be placed in the least significant digit of the 
address. Each additional key pressed also enters the display as the least significant digit by being 
shifted right to left on the display. 


Note: The address will only be six digits long. The high order two digits are always set to zero by 
the monitor since the address space greater than OOFFFFFF HEX is not decoded. As each 
hexadecimal key is pressed, the byte value at the indicated location will be displayed. 


As an example, suppose the [ADDR] key is pressed right after power-up. The display will 
ре: 00000300<-xxxxxx00 , indicating address 00000300 HEX contains the data 00 HEX. 
Next the [4] key is pressed. The display will be: 00003004 «-xxxxxx00, indicating address 
00003004 contains the data 00 HEX. If next the [0] key is pressed, the display will be 
00030040<-хххххххх indicating that location 000400 HEX is beyond user RAM, and cannot 
be accessed through the monitor program.This process can be continued until the left four digits 
display the desired address. 


4.2.4 Data Byte. Data Word and Data Long Word Keys The data byte [DAB], data word [DAW] and 
data long word [DALW] keys all place the monitor in the data entry mode. After any of the data 
keys is pressed the left eight digits of the display will contain the address (see Section 4.2.3 for 
selecting the address), followed by a right pointing arrow, indicating that the data field can be 
altered. If the [DAB] key was pressed, then the arrow will be followed by six lower case Xs and then 
two digits (the byte value at that address). If the [DAW] key was pressed, then the arrow will be 
followed by four lower case Xs and then four digits (the word value at that address). If the [DALW] 
key was pressed, then the arrow will be followed by eight digits (the long word value at that 
address). 


The hexadecimal keys function in the data entry mode similar to their function in the 
address mode. The entered digit is shifted left into the least significant digit of the display. Each 


SDK-386™ User's Manual 12 © Copyright, URDA®, Inc. 1990 


subsequent hexadecimal digit is simply shifted left into the least significant digit with the most 
significant digit being discarded. 


For example, suppose the address 000310 HEX has been entered as described in 
Section 4.2.3. The display will be: 00000310«-xxxxxx00. Pressing the [DAW] key next, will 
change the display to: 00000310-»xxxx0000 then [5]: 00000310->xxxx0005 then [6]: 
00000310->xxxx0056 then [7]: 00000310->xxxx0567 then [8]: 00000310- 
>xxxx5678 and then [9]: 008010->xxxx6789. If the [DAB] key is then pressed the display 
will change to: 00000310->xxxxxx89. At this point address 0310H will contain 89 Hex and 
address 0311 Hex will contain 67 Hex. 


4.2.5 Plus Key The plus [+] key is a multifunction key. In general, it can be thought of as being 
similar to an enter key. When in the data mode, as described in Section 4.2.4, the plus key causes 
the data on the display to be stored in the memory location that is on the display. The monitor then 
advances the displayed address to the next address. When in the byte mode the address is 
incremented by one, when in the word mode the address is incremented by two and when in the 
long word mode the address is incremented by four. 


If the monitor was in the address mode (Section 4.2.3), then the address is incremented 
by one and the monitor is placed in the byte data entry mode (Section 4.2.4). Thus, pressing the 
plus key while in the address mode, is equivalent to pressing the [DAB] key followed by the [+] 
key. : 


Тһе [+] key is conveniently used for entering short segments of program or data. Enter 
the data using the hexadecimal keys (word or byte depending on the mode selected), press the 
[+] key, and repeat the process until all of the data are entered. 


The other aspects of the [+] key will be described in detail in the sections that follow. 


4.2.6 Minus Key The minus key [-] functions identically to that of the plus [+] key described in 
Section 4.2.5 except that, it causes the address to be decremented rather than incremented. The 
new address equals the old address minus one if in the byte mode, minus two if in the word mode 
and minus four if in the longword mode. The [+] and [-] key can be used for viewing sections of 
memory. Select a starting address as described in Section 4.2.3 and then select either byte, word 
or long word mode as described in Section 4.2.4. The contents of higher addresses can be 
viewed by using the [4] key, or lower addresses by using the [-] key. Additional features of the [-] 
key will be described in the sections to which they pertain. 


4.2.7 Autoload Key The Autoload key [AUTO] places the monitor in a mode which saves the user 
one key stroke for each byte, word or long word entered. Prior to pressing the [AUTO] key, the 
user should select either the byte, word or long word mode as described in Section 4.2.4. If the 
word mode is selected, then after pressing the [AUTO] key, the monitor will store the data and 
increment the address by two after every four hexadecimal digit entries. The monitor will then 
display the contents of the next location. Pressing any key other than the hexadecimal keys will 
remove the monitor from the autoload mode. If the byte mode was selected, then the monitor will 
increment the address by one after every two hexadecimal digit entries. If the long word mode was 
selected, then the monitor will increment the address by four after every eight hexadecimal digit 
entries. This mode is convenient for entering large amounts of data or program into the system 
RAM. 


4.2.8 Relative Key The Relative [REL] key calculates the relative offset from the current address 
to the destination address. This routine simplifies the calculation of the relative offsets for branch 
instructions. The data mode also plays a key role in this routine. If the byte mode was selected 
prior to pressing the [REL] key, then the Relative routine will calculate the byte offset. If the offset 
is too large for a single byte, then the monitor will display Offset Too Large. If the monitor was 
in the data word mode, then the offset will be calculated as a word. If the monitor was in the data 
longword mode, then the offset will be calculated as a longword. Once again, if the offset is too 
large to be a word, then the monitor will display Offset Too Large. 
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To utilize the relative function, enter the hexadecimal code for the branch instruction, 
advance to the next address (this will be done for the user if in the autoload mode), and press the 
[REL] key. The monitor will display Dest-----», indicating that a destination address should be 
entered. The address displayed to the right of this prompt is the last destination address entered. 
The user should then key in the hexadecimal address to which program execution is to branch, 
and then press the [4] key. 


Note: In this case the [+] is used as an enter key. If the address is within range of the data mode 
selected, the monitor will calculate the offset, and load it into the proper address (a byte if in byte 
mode and a word if in the word mode). The monitor will then display the address with the 
calculated offset as the data. 


Note: If the user was in the autoload mode, then after the relative address calculation, the user 
should advance to the next address and press the [AUTO] key to return to the autoload mode. 


4.2.9 Move Key The Move [MOV] key can be used to move a block of code from one memory 
location to another. After pressing the [MOV] key, the monitor will display: Start-----», which is 
the prompt for the starting location. This address should be the low order address of the block of 
code to be moved. The user would then key in the hexadecimal starting address, and then press 
the enter [+] key. The monitor then determines if the address is within user RAM. If it is not, the 
monitor will display the error message: Outside User RAM. If the address is within user RAM, 
then the monitor prompts for the ending address of the block to be moved with the message: 
End ----- ». The user should then key in the address of the last byte in the block to be moved 
plus one, and then press the enter key [+]. The monitor then checks if this address is within user 
RAM as it did with the starting address. If the address is in user RAM, then the monitor prompts for 
the address to which the block is to be moved with the display: Dest----->. This address should 
be the lowest order address of the destination. The user should then key in the hexadecimal 
address of the destination and then enter the address with the [+] key. The monitor also checks 
this address for its presence in user RAM. If the destination address is within user RAM, the 
monitor then determines if the last address of the destination is within user RAM. If it is, then the 
data are copied to the destination. If the starting address is less than the destination address then, 
the data are copied from the lower order address through the high order address. If the starting 
address is higher than the destination address, then the data are copied from the high order 
address through the low order address. 


The minus key [-] also has an additional function in the Move routine. The [-] key enables 
the user to go back to the previous entry. For example, if the display is: DeSt-----», pressing the 
[-] key will change the display to: End ----- », thus permitting the user to modify the ending 
address. If the [-] key is pressed when the monitor is requesting the starting address: Strt----->, 
the monitor will display the current address and data as it was before the MOV key was pressed. 
The MOV function has now been terminated and the user may select a new function key. In every 
case where the monitor is displaying a prompt and an address, the address displayed is the last 
address the user entered for the particular prompt. 


4.2.10 Insert Key Data or program code may be inserted through the use of the insert [INS] key. 
Set the display to the address at which the insertion is to be made as described in Section 4.2.3. 
Set the mode to the data size of the insertion (byte,word or long word). Press the [INS] key. The 
monitor will when shift the contents of the displayed location and all of the data in every higher 
location up either one, two or four locations, depending on the data mode selected. The last 
location that the data are shifted into is the top of program RAM that was described in Section 
4.1.1. The data that were previously in this location will be lost. Thus, variables which the user 
might wish to remain unaffected by insertion or deletion should be in user variable RAM. 


Note: The monitor does not clear the data from the address of the insertion, but merely performs 
a Move with the destination address being either the current address plus one, two or four, 
depending on the data mode selected. The ending address is set to the top of program RAM, 
minus one or two (00007E00). 
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4.2.11 Delete Key Data or program code can be deleted through the use of the delete [DEL] key. 
Set the display to the address at which the data are to be deleted as described in Section 4.2.3. 
Set the mode to the data size of the deletion (byte or word). Press the [DEL] key. The monitor 
deletes the entry by performing a MOVE with the starting address set equal to the displayed 
address plus one in byte mode, plus two in the word mode or plus four in the long word mode. 
The destination address is the displayed address, and the end address is the top of program 
RAM. The delete routine thus follows the same rules that apply to the [INS] and the [MOV] keys. 


4.3 Running and Debugging Software 


There are several keys which select routines that can be helpful in debugging software. 
These keys permit the user to execute code, stop execution, and review or modify the 
processors registers. 


4.3.1 Register Keys The [R32] and [R16] keys permit the user to review and change the contents 
of the register fields of the user TTS. To select a 32 bit register, begin by pressing the [R32] key. 
The display will show the message CR3-----« XXXXXXXX indicating that the CR3 register 
contains the HEX value XXXXXXXX. Note that the arrow is pointing toward the register name, 
indicating that the register field may be changed. Other 32 bit registers may now be selected by 
pressing the key which corresponds to the desired register. The 32 bit register keys are shared 
by the HEX keys 0 - A and the 32 bit register to which each key corresponds is shown in the 
center of the key. To change the contents of a register press the [INS]. the arrow will now point to 
the right, indicating that the data field may be changed. A new value may now be entered into the 
register using the HEX keys in the usual manner. When the correct HEX value appears in the data 
field of the display, press the [4] key. The arrow will point to the left again, and a new 32 bit register 
тау be selected. To leave the [R32] function press the [+] key again. The monitor will display the 
current address and data in the usual manner. 


The [R16] operates in a manner similar to the [R32] key except that it is used to view and 
change the data of 16 bit registers. The [R16] key is a second function key, and the [SHIFT] key 
must be pressed before pressing the [R16] key. To select a 16 bit register, begin by pressing the 
[SHIFT] key followed by the [R16] key. The display will show the message ES------ « XXXXXXXX 
indicating that the ES register contains the HEX value XXXX. Note that the arrow is pointing toward 
the register name, indicating that the register field may be changed. Other 16 bit registers may 
now be selected by pressing the key which corresponds to the desired register. The 16 bit 
register keys are shared by the HEX keys 0 - 6 and the 16 bit register to which each key 
corresponds is shown in the top of the key. To change the contents of a register press the [INS]. 
The arrow will now point to the right, indicating that the data field may be changed. A new value 
may now be entered into the register using the HEX keys in the usual manner. When the correct 
HEX value appears in the data field of the display, press the [+] key. The arrow will point to the left 
again, and a new 16 bit register may be selected. To leave the [R16] function press the [+] key 
again. The monitor will display the current address and data in the usual manner. 


4.3.2 Break-point Key The Break-point [BRPT] key can be used to set a break point which will 
stop program execution at a specific RAM address. The enter the break point edit mode, begin by 
pressing the [ВАРТ] key. The display will show the message BrkPt0-C>XXXXXXXxX indicating 
that break point 0 may be set. XXXXXXXX indicates the address last entered for break point 0. This 
address may be changed using the HEX keys in the usual manner. The C to the left of the arrow 
indicates that the break point is currently cleared. To stop program execution at the address 
entered for the break point, the break point must be set. this is done by pressing the [SET] key. 
The display will now show the message BrkPt0-S>XXXXXXxXxX indicating that the break point is 
set and that program execution will terminate when the instruction pointer points to this address. 
Note that the [SET] and [CLEAR] keys are only used while the user is in the break point edit 
mode. They have no function and are not recognized by the monitor at any other time. They are 
also not second function keys, and the [SHIFT] key should not be pressed before pressing the 
[SET] or [CLEAR] key. The break point may be cleared again by pressing the [CLEAR] key. 
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The SDK-386™ allows the user to set up to four break points labeled 0,1,2,3. The user 
may view and change the address and status of the next break point by pressing the [+] key. The 
previous break point may be reviewed or changed by pressing the [-] key. In this manner, all four 
break points may be reviewed or changed by using the [+] and [-] keys. Break point edit mode is 
exited by pressing the [4] key when the status of break point 3 is displayed or pressing the [-] key 
when the status of break point 0 is displayed. 


4.3.3 Step Кеу The step key [STEP] permits the user to execute a single instruction and then 
return to the monitor to view or modify registers and/or data. The [STEP] key can be used for 
stepping through software that is either in RAM or ROM since it does not entail any modification of 
the user code. Stepping is performed by the monitor by setting the TF bit in the flags register. 


4.3.4 Run Key. The run [RUN] key causes monitor program to perform a task switch to the user 
task. Instruction execution then begins at the address contained in the EIP field of the user TSS. 
The display will be blank unless the code being executed utilizes the display. Execution will 
continue until an exception occurs or the processor is reset. 


4.4 Program Storage and Retrieval on Magnetic Tape 


The SDK-386™ is equipped with the hardware and software, necessary for magnetic 
tape storage and retrieval of programs and data. Each bit is transmitted from the SDK-386™ to 
the tape as three cycles of a particular frequency square wave. When the 80386 is reading the 
data from tape, the period of the square wave is used to determine whether the bit is a one or a 
zero. 


The format for a block of data is as follows. A leading string of 500 long periods is first sent. 
The leading string is immediately followed by four bytes for the filename, four bytes for the starting 
address, four bytes for the ending address and four bytes for the check sum. 


The check sum is the long word result of the sum of all of the data that are transferred. The 
check sum is used for transmission error detection. After the check sum, a string of 500 short 
periods followed by sixteen long period is sent to signal the beginning of the actual data. This 
string is immediately followed by the actual data. 


There are two miniature phone jacks located on the SDK-386™ that are to be used for 
the tape interface. The jack labeled EAR should be connected to the earphone jack of the tape 
recorder, and the jack labeled MIKE should be connected to the microphone jack of the tape 
recorder. 


Note: The quality of the tape and the tape recorder can affect the accuracy of data storage and 
retrieval. The design of the interface is such that only moderate quality is required and therefore 
most general purpose cassette recorders can be used. 


4.4.1 Tape Write Key The tape write [TPWR] key is used to transfer data from memory to magnetic 
tape. Prior to performing a tape write, the jack labeled MIKE on the SDK-386™ should be 
connected to the microphone jack of the tape recorder. Pressing [SHIFT] [TAPW] will cause the 
monitor to display the message: Ғйе----->, which is the prompt for the filename of the data to be 
transferred, followed by eight hexadecimal numbers indicating the previously entered filename. 
At this time, any eight digit hexadecimal number can be entered for the filename. The digits 
entered are rolled in and out of the display from right to left as with data and address entries. 


When the desired filename is on the display, pressing the [+] key will enter the displayed 
value as the filename. The monitor will then prompt with the message: Strt-----», for the starting 
address of the block of data to be transferred to tape. Once again the hexadecimal digits following 
the prompt represent the last starting address entered. This address can be altered using the 
hexadecimal keys in the same manner as the filename. 
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When the ргорег Starting address is displayed，pressing the [+] key will enter the 
displayed address as the Starting address of the block of data to be transferred to tape. The 
monitor will then рготрі, with the display: End ----- >, forthe ending address of the block of data. 
The displayed address is the last address from which the data are to be transferred to tape. 
Alteration of this address is the same as for the starting address. 


Prior to pressing the [+] key to enter the ending address, the tape recorder should be 
turned on in the recording mode. 


Immediately after pressing the [+] the monitor begins writing the selected block of data to 
the tape recorder. Upon the completion of data transfer, the display will be that of the last 
transferred address. 


If it is desired to abort the transfer of data to tape while data are being sent to the tape, the 
reset key must be used since the monitor is dedicated to the data transfer and is not scanning the 
keyboard. When entering the starting address or ending address, the [-] key can be used to go 
back to the previous entry. If the [-] key is pressed while the monitor is prompting for the filename, 
the monitor will display the current address and data in the usual manner, as that were before the 
[TPWR] key was pressed. 


Since the programs or data written to tape are placed in the same addresses when read 
back from tape, only addresses contained in user RAM are considered valid. If the starting address 
or ending address is outside of user RAM, the corresponding entry will cause the monitor to 
display the message Outside User RAM. 


4.4.2 Tape Read Key The tape read [TPRD] is used to retrieve programs or data from magnetic 
tape. After pressing the [TAPR] key, the monitor will display: File----- >. This message is 
prompting for the filename. The hexadecimal value following the prompt is that of the previously 
entered filename. This filename should be modified to that of the file desired. 


Prior to pressing the [+] key for enter, the earphone jack of tape player must be 
connected to the EAR jack of the SDK-386™ , and the tape player must be turned on in the play 
mode. It is recommended that the volume control on the tape player be turned all the way to full 
volume. 


Immediately after pressing the [+] key the monitor will clear the display. When a filename is 
found, the monitor will show it on the display. If this is the filename desired, the display will load the 
file into RAM. If the file is other than the one desired, the monitor will continue looking for the 
desired file. ! | 


After loading the selected file into RAM the monitor checks the check sum to determine if 
there were any transmission errors. If there were none, the monitor will display the address and 
data of the last byte received. If a transmission error occurred, the monitor will display the error 
message: File Error. 


It is recommended that the reset key be used to abort the tape read routine. Only the 
reset and interrupt keys are active during a tape read since the monitor is dedicated to reading the 
tape input and does not scan the keyboard. 


Note: The tape storage hardware and software are provided. However, URDA can not support 
the operation other than to insure the hardware is as indicated on the schematic and the software 
executes as indicated in the Monitor Listing. The storage of data is best accomplished by 
uploading to a Personal Computer through the serial port and then saving on a disk. The 
upload/download through the serial port is fully supported by URDA, Inc. 
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4.5 User Definable Keys 


One of the pushbuttons on the SDK-386™ and eight of the keys on the keypad have no 
function in the monitor. These keys are provided for use by the user. Their use is described 
below. 


The user interrupt key [USER INT] generates a level 32 maskable 
interrupt. To use this key, the user must provide a suitable interrupt gate in the SDK-386™ 
Interrupt Descriptor Table for a level 32 exception (memory locations 000001A0H through 
000001A7H). The user must also enable maskable interrupts by setting the IF flag in the 80386 
processors EFLAGS register. This can be done using the STI instruction. When interrupts are 
enabled, the SDK-386r will execute the interrupt handler routine pointed to by the level 32 
exception descriptor when the [USER INT] key is pressed. 


cause the interrupt vector, 32H, to be placed on the data bus. Thus, the [USER INT] key should 
only be pressed when it is desired to produce a maskable interrupt or to place the byte 32H on the 
data bus. 


Note: A suitable and correct interrupt gate must be entered into the Interrupt Descriptor Table 
for a level 32 exception (memory locations 000001A0H through. 000001 А?Н) before interrupts 
are enabled or the SDK-386™ will not function correctly when the [USER INT] key is pressed. 


4.5.2 Other User Definable Keys Keys [U0] through [U7], as well as their shifted functions [SUO] 
through [SU7] of the key pad are all user definable keys which are already hardware decoded but 
are not implemented in the operating system. These keys are user programmable and can be set 
by the user to perform his/her own functions (see Section 7.3.2). 
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4.6 Alpha-Numeric List of Keys 


KEY NAME SECTION DESCRIPTION NOTES 


PLUS KEY 1,3 
MINUS KEY 
|  .. BASESIXTEENNUMERIC — — | 


sli 
со 


| KEY NAME 

— Z. | | 
422 BASE SIXTEEN NUMERIC 
[1 | 422 | BASESXTENNUMERIC | 0) — 
| 2 | 422 | BASESIXTEENNUMERC | (0) | 
га | 422 | BASESIXTEENNUMERC | (0 — 
| 6 | 422 | ^ BASESXTENNUMERC | 0 __ 
| 8 | 422 |  BASESXTEENNUMERC | (0) | 
го | 422 |  BASESXTENNUMERC |) 人 - 
[A | 422 | - BASESXTENNUMERC | 人) |. 
| B | 422 | BASESXTENNUMERIC | (9 — 
| CLEAR | 432 | ^ CLEARBREAKPONTKEY 1 — (2 | 
D | 422 | BASESIXTEENNUMERC | 03 | 
| DND | 55 | DowNLOADKEY — . A | Q . 
CF | 422 | 3  BASESXTENNUMERIC | () &— 
REL — |. 428 |  . . RELATIVE KEY . 1 1] (0) —— 
| SET | 432 | A  sSETBREAKPONTKEY | | ( — 
| so |] 245 | 3$ 4ZdusRKY |, (25) - 
| si | 45 | à USER KEY | (2,5) | 
| sig | 45 | USER KEY | (25 — 
СТАРИ | 441 | TAPEWRTEKEY |) (2 | 
[Us | 45 | USER KEY | U5 _ 
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1,5 





D. USER KEY _ _ 

REMIT: won 

Pe a Ee 
USER INTERRUPT KEY 





NOTES: 


(1) First Function 

(2) Second Function 

(3) Single Function Key 

(4) Separate Pushbutton to Left of 5x8 Keyboard 
(5) User Definable Key 


5.0 SERIAL COMMUNICATIONS 
5.1 Serial Port Specifications 


The SDK-386™ is equipped with the 68681 Dual Asynchronous Receiver/Transmitter 
(DUART) and software driver utilities to enable it to communicate with other computers and 
systems through a serial port. The default parameters of the SDK-386™ serial port are: 


(a) 8 Data Bits; 
(b) 2 Stop Bits; 
(с) No Panty; 

(d) 9600 Baud. 


The serial communications port parameters given above can be altered by modifying the 
software driver program in EPROM or with a user written serial driver program residing in RAM. The 
utilities provided with the SDK-386™ monitor allow the user to transfer files (containing data or 
programs) between the SDK-386™ and computer such as the IBM PC or AT. Transferring a file 
from the SDK-386™ to another computer is referred to as an Upload operation while transferring 
a file from another computer to the SDK-386™ is referred to as a Download operation. 


5.1.1 Hardware Connections An appropriate cable should be connected between the DB25 
connector on the SDK-386™ and the serial port of the computer with which the SDK-386 will 
communicate. The pin-outs of the SDK-386r DB25 serial port connector are given in Section 
10.4. In addition, complete cabling diagrams are given for the IBM PC® and Apple Mcintosh® 
computers in Section 9.0. 


5.2 Transferring Files Between the SDK-386™ and Another 
Computer 


The SDK-386™ Upload/Download monitor software utilities (resident in the SDK-386™ 
EPROMs) allow the SDK-386™ to send and receive files through the serial port of another 
computer as a sequence of 8 - bit characters. When a file is transferred from the 5ОК-3867М to 
another computer, the transfer is referred to "up-loading" and hence, the SDK-386 Upload 
utility is used. When the direction is reversed, and a file is transferred to the SDK-386™ from 
another computer, the transfer is referred to as "down-loading" and the SDK-386™ Download 
utility is used. 


While the SDK-386™ Upload/Download utilities handle the transfer of files at the SDK- 


386тм end of this communications link, the other computer must also have software that allows it 
to send and receive files as well to complete the link. The SDK-386™ comes supplied with а 
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software package for linking the SDK-386™ to the ІВМ-РСФ ог АТФ microcomputers. The 
software for linking to the IBM-PC& or АТФ microcomputers is called PCOM-PC and is supplied on 
a 5 1/4" floppy disk. The use of PCOM-PC is covered in Section 6.0. It possible to link the SDK- 
386r to other computers, however software for such machines is not supplied with the SDK- 
386™ and must be supplied by the user. The remainder of this section will be devoted to the 
operation and use of the SDK-386™ EPROM resident Upload/download utilities. 


5.3 Binary vs ASCII Transfers 


The basic memory unit of the 80386 microprocessor is the byte consisting of eight (8) 
binary bits, say b7, bg, bs, b4, b3, bo, by, bo in positions, 7,6, ..., 0 as shown in Figure З. In this 
configuration, the most significant bit is bz, and the least significant bit is bo. 


Figure 3. Byte/Bit Configuration. 


The meaning of any particular byte is of course a function of its use by some program or 
processor. 


If itis desired to transmit the byte of Figure 3 exactly as it appears, this is said to be a binary 
transfer and the eight (8) data bits transmitted as a character by the SDK-386™ will be bits 7 
through 0 of Figure 3. 


In certain situations, as in this case, it may be desired to consider the bits 7 through 4 as a 
single unit, e.g., representing an ASCII HEXADECIMAL character of 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, 
B, C, D, E, F. Bits 3 through 0 may also be considered as representing a similar single unit or 
character. In fact, the most significant four bits and the least significant four bits are permitted to 
each represent a HEX character to be transmitted through the serial communication channel. 


5.4 Using Тһе SDK-386™ Upload Utility 


Begin by pressing the [UPLD] key on the SDK-386™ keypad. The SDK-386™ will then 
display the message: ЕПе----->, with the last transfer mode entered displayed to the right of this 
prompt. At this point the user should either enter "0000000A" indicating an ASCII transfer is to be 
made ог "0000000B" indicating a binary transfer is to be made. If the "0000000A" option is 
chosen, each byte is divided into two four bit segments. Each segment of each byte sent is then 
converted to it's corresponding ASCII code as described earlier before it is sent. For example, if 
the byte: 


10011100 


is to be sent to the computer connected to the SDK-386™ , a value 39 HEX will first be sent, since 
39 HEX is the ASCII code for 9, the HEX value of the most significant four bit segment (nibble) of 
the above byte of data, followed by the value 43 HEX, which is the ASCII code for an upper case 
C, the HEX value of the least significant nibble of the above byte of data. In making this 
conversion, the code of the upper case letters (ASCII codes 41 HEX to 46 HEX) is sent for HEX 
values of A to F. Thus, for each byte of SDK-386™ memory to be transmitted, two 8 bit characters 
or bytes are transmitted. A complete list of the conversions made when the SDK-386™ is in the 
ASCII transfer mode is shown in Table 3. 


If the "0000000B" option is selected, the byte is sent to the computer as is without any 
conversion. In the above example, the value 9C HEX would be sent. 
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After the "0000000A" or "0000000B" option has been entered (апу other input will not 
be accepted), the user should press the "+" key. The SDK-386™ will then display the message: 
Strt-----», with the last starting address entered displayed at the right. At this point the user 
should enter the address of the first byte of the SDK-386™ RAM to be sent to the computer and 
press the "+" key. As with the "TAPW" routine, the program makes the standard bounds checks. If 
the "-" key is pressed, the File-----» message is displayed again and the user can re-select the 
transfer mode option. 


Next the SDK-386™ displays the message: End ----->, with the last ending address 
entered displayed at the right. At this point the user should enter the address of the last byte in 
SDK-386™ RAM to be sent to the computer and press the "+" key. As with the starting address, 
bounds checks are made. Also, if the starting address entered is larger than the ending address, 
an error message will be displayed. Pressing the "-" key will allow the user to re-enter the starting 
address. 


After the ending address is entered, the "+" key pressed and the bounds checks аге 
satisfied, the SDK-386™ begins sending the contents of the block of RAM specified to the 
computer, starting with the byte at the starting address and proceeding upward in memory, 
sending consecutive bytes of memory until the byte at the ending address has been sent. The 
SDK-386™ then displays the end address and it's contents in the data byte entry mode format 
last selected by the user and returns control to the monitor. 


HEX CODE | RAM REPRESENTATION | ASCII REPRESENTATION (BYTE SENT) 
NUMBER 4 -BITS 8 BITS 


0410)  001:000 _ 1 
а Юс L C u. 


一 人 
e 
e 
e 


F 








Table 3.Ram Contents and Byte Sent for ASCII File Transfer 


5.5 Using The SDK-386™ Download Utility 


Begin by pressing the [UPLD] key on the SDK-386™'s keypad. The SDK-386™ will then 
display the message: File----->, with the last transfer mode entered displayed to the right of this 
prompt. At this point the user should either enter "0000000A" for ASCII or "0000000B" for 
binary. 


If the "00000004 "option is chosen, each byte sent from the personal computer will be 


assumed to be in ASCII code and will be converted to it's binary equivalent, according to Table 3 
before being stored in memory. Each byte send by the personal computer will therefore 
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correspond to a nibble of memory space іп the SDK-386™ . Only bytes sent that correspond to 
the ASCII code for the digits O - 9 (30 HEX to 39 HEX) and the upper case letters A - F (41 HEX to 
46 HEX) will be converted. All others will be ignored. This allows the user to type up an ASCII file 
continuing 68000 machine code on the personal computer using an editor or word processor 
program, inserting blanks and carriage returns to make it more readable, save it on floppy disk and 
send it to Ше SDK-386™ . Comments may even be inserted as long as lower case letters and no 
digits are used. 


If the "0000000B" option is chosen, bytes sent from the computer are simply stored іп 
memory as is with no conversion. 


After the "0000000A" ог "0000000B" option has been entered (no other input will be 
accepted), the user should press the "+" key. The SDK-386™ will then display the message: 
Strt----- », with the last starting address entered displayed at the right. At this point the user 
should enter the address in the SDK-386™ RAM where the first byte of the file is to be stored and 
press the "+" key. As before the program makes the standard bounds checks. If the "-" key is 
pressed, the File-----> message is displayed again and the user can re-select the transfer mode 
option. 


Next the SDK-386™ displays the message: End ----->, with the last ending address 
entered displayed at the right. At this point the user should enter the address іп the SDK-386™ 
RAM where the last byte of the file is to be stored and press the "+" key. Again bounds checks are 
made. Also, if the starting address entered is larger than the ending address, an error message will 
be displayed. Pressing the "-" key will allow the user to re-enter the starting address. 


After the end address is entered, the "+" key pressed and the bounds checks аге 
satisfied, the SDK-386™ waits to receive the first byte of data from the computer. The user 
should then enter the necessary commands into the computer so that it will begin sending data to 
the SDK-386™ . As data are received from the computer, they are loaded into the SDK-386™ 
memory, beginning at the starting address and proceeding upward in memory, loading the in 
coming data into consecutive bytes of memory until the ending address is reached. The program 
then displays the end address and it's contents in the standard byte entry mode format and 
returns control to the monitor. 


The SDK-386™ will wait indefinitely to receive the first byte of data. After the first byte has 
been received, the SDK-386™ will wait about one second for each successive byte of data. If 
another byte is not received after this amount of time, the SDK-386™ assumes the transmission 
is over and displays the last address in memory that data was loaded into and it's contents and 
returns control to the monitor. In this way, if the user is unsure about the size of the file to be sent 
to the SDK-386™ , an arbitrarily high address can be entered for the ending address and, after the 
computer has sent the last byte of data from the file, control is returned to the monitor even if the 
ending address has not been reached. 


6.0 USING THE SDK-386™ WITH THE IBM-PC® AND АТФ 


This section describes the use of the PCOM-PC software package for the IBM-PC® and 
AT computers. When used with the EPROM resident monitor Upload/Download utilities 
described in Section 5.0, the PCOM-PC software completes the link between the SDK-386™ 
and the IBM-PC@ ог AT computer, thus allowing pre-assembled code generated by a cross 
assembler on the ІВМ-РСФ to be transferred to the SDK-386™ . Additionally data and code may 
be stored on floppy disk and transferred between the SDK-386™ and the IBM-PC®. 


The PCOM-PC software, supplied with the SDK-386™ on a 5 1/4" floppy disk, consists of 
two command files named DNLOAD.COM and UPLOAD.COM. DNLOAD.COM allows the user to 
transfer files stored on floppy disk from the PC® to the SDK-386™ through the COM1 port of the 
IBM-PC®, while UPLOAD.COM receives files from the SDK-386™ and stores them on floppy disk 
through the COM1 port of the IBM-PC®. 
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6.1 Transferring Files From Тһе ІВМ PC@ То Тһе SDK-386™ 


First make all the required hardware connections between the SDK-386™ , and the IBM 
PC@ as described in Section 5.1.1. All equipment should be turned off while making these 
connections. The 25DB connector on the SDK-386™ board should be connected to the COM1 
port of the IBM РСФ. Next, the SDK-386™ and the ІВМ PC& should be powered up. The 
DNLOAD.COM file should be present on the default drive and directory of the PC® (И is not 
absolutely necessary that DNLOAD.COM be available on the default drive and directory, but if it is 
not, it's path must be included when typing in the DNLOAD command). 


To transfer a file from the PC® to the SDK-386™ , the user should begin by pressing the 
[DNLD] key on the SDK-386™ and starting it's download software utility, entering the correct 
transfer mode, starting address and ending address as described earlier in Section 5.5 . Next the 
user should type the command: 


DNLOAD «pathname»[/«switch»] 


into the IBM PC& where «pathname» is the path and name of the file to be transferred and 
«Switch» is either s, a, or b specifying that an s-record, ASCII or binary type of file is to be sent to 
the SDK-386™ respectively. If no switch is specified, an s-record transfer is assumed by default. 
Each type of transfer is described in detail below. 


6.1.1 S-Record Transfers The s-record transfer mode is used to transfer s-record ASCII files. 
Such files contain lines of ASCII characters called s-records which contain the 80386 machine 
code in HEX and the address in RAM of the first byte of code contained in that s-record, followed 
by several bytes of code. Refer to the user's manual of the particular assembler you are using to 
determine if it creates s-records files. 


Since the s-record files are ASCII files, the user should select the transfer mode as "0000000A" 
when entering the information requested by the SDK-386™ download software. 


As described previously, the SDK-386™ download software loads data into consecutive 
bytes of memory, beginning with the starting address until the ending address is reached. For this 
reason, the address field of consecutive s-records in the s-record file must be in ascending order. 
If the DNLOAD program encounters an out-of-order s-record address an error message is 
displayed on the screen. Error messages are also displayed if the file named in the command 
statement is not structured in the s-record format. If the DNLOAD program encounters an s-record 
containing an address higher than the address of the last byte of code in the previous s-record, 
the value FF HEX is sent to the SDK-386™ repeatedly until all memory between the address of 
the last byte of code sent and the next s-record is filled with FF HEX. 


6.1.2 ASCI Transfers Typing the /a switch after the file name of a DNLOAD command specifies 
that an ASCII file is to be sent to the SDK-386™ . This transfer mode allows the user to create 
ASCII files containing 80386 machine code or data in hexadecimal on the ІВМ РСФ and down load 
them to the SDK-386™ , 


For this type of transfer the user should begin by starting up the SDK-386™ download 
software, entering the file type as "0000000A" and entering the desired starting and ending 
addresses as described in Section 5.5. Next, the user should type the command: 


dnload filename.ext/a 
into the ІВМ PC@ (where filename is the name of the ASCII file to be transferred and ext is it's 
extension). The ОМ ОАР program will then begin sending ASCII characters to the SDK-386™ 


and displaying them on the ІВМ PC's® screen as they are sent. After the entire file has sent, the 
DNLOAD program returns back to DOS. As noted earlier the SDK-386™ , as it receives 
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characters, it will store their equivalent HEX values in memory. Only the characters 
0,1,2,3,4,5,6,7,8,9,A,B,C,D,E and F will be recognized by the SDK-386™ . 


6.1.3 Binary Transfers Typing the /b switch after the file name of a DNLOAD command specifies 
that a data file is to be sent to the SDK-386™ . This transfer mode allows the user to transfer 
machine code data files to the SDK-386™ which were created by a cross assembler or other user 
application software on the IBM PC® or which were received from the SDK-386™ earlier, using 
the UPLOAD command (described later in Section 6.2). 


For this type of transfer the user should begin by starting up the SDK-386™ download 
software, entering the file type as "0000000B" and entering the desired starting and ending 
addresses as described in Section 5.4. Next, the user should type the command: 


dnload filename.ext/b 


into the ІВМ PC@ (where filename is the name of the file to be transferred and ext is it's 
extension). The DNLOAD program will then begin sending bytes of data to the SDK-386™ . No 
display is provided оп the ІВМ РСФ for this type of transfer. After the entire file has sent, the 
DNLOAD program returns back to DOS. As noted earlier the SDK-386™ stores the characters іп 
memory as they are received without any interpretation for this type of transfer. 


6.2 Transferring Files From The SDK-386 To The ІВМ PC® 


First the SDK-386™ should be connected to the COM1 port of the PC®, as described in 
Section 6.1 with the PC® and the SDK-386™ turned off. Next, the IBM-PC® and the SDK-386™ 
should be powered ир and the UPLOAD.COM file should present on the default drive and 
directory of the РСФ (As before it is not absolutely necessary that DNLOAD.COM be available on 
the default drive and directory, but if it is not, it's path must be included when typing in the 
UPLOAD command). 


To transfer a file from the SDK-386™ to the ІВМ РСФ, the user should begin by typing 
the command: 


UPLOAD «pathname»[/«switch»] 


into the ІВМ PC®, where «pathname» is the path and name of the file to be transferred and 
«switch» is either a, or b specifying that an ASCII or binary type of file is to be sent to the SDK- 
386™ respectively. If no switch is specified, ASCII transfer is assumed by default. Each type of 
transfer is described in detail below. Next the user press the [UPLD] key оп the SDK-386™ to 
start up it's send file software, entering the correct file type, starting address and ending address 
as described in Section 5.4. 


6.2.1 ASCII Transfers Typing the /a switch after the file name of a UPLOAD command specifies 
that an ASCII file is to be sent to the ІВМ РСФ. This transfer mode allows the user to create and 
store ASCII files containing the hexadecimal data from a portion of the SDK-386™ memory. Such 
files can then be revised on the IBM PC@ and down loaded back to the SDK-386™ using the 
DNLOAD command. 


For this type of transfer the user should begin by typing the command: 
upload filename.ext/a 


into the ІВМ РСФ (where filename is the name of the ASCII file to be transferred and ext is it's 
extension). Next the user should start up the SDK-386™ upload software, entering file type as 
"0000000A" and entering the desired starting address and ending address as described in 
Section 5.4. The UPLOAD program will then begin receiving ASCII characters from the SDK- 
386™, writing them to a file with the specified file name on disk and displaying them on the IBM 
PC's® screen as they are received. As noted earlier, in this mode of transfer, the SDK-386™ 
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sends two ASCII characters, representing the HEX value contained іп а byte of memory for each 
byte located between the starting address and the ending address. After the entire file has been 
sent, the UPLOAD program returns back to DOS. The file written to disk is formatted in bytes of 
data, with every two characters, representing one byte of the SDK-386™ RAM separated by a 
space, and each line containing 26 of these bytes. 


6.2.2 Binary Transfers Typing the /b switch after the file name of an UPLOAD command specifies 
that a data file is to be sent from the SDK-386™ . This transfer mode allows the user to transfer 
data files to the ІВМ-РСФ from the SDK-386™ were they can be modified by application software 
on the ІВМ PC® and, if desired, and sent back to the SDK-386™ using the DNLOAD command. 


For this type of transfer, the user should begin by typing the command: 
upload filename.ext/b 


into the ІВМ РСФ (where filename is the name of the ASCII file to be transferred and ext is it's 
extension). Next, the SDK-386™ upload software should be started , entering the file type as 
"0000000B" and entering the desired starting and ending addresses as described in Section 5.4. 
The UPLOAD program will then begin receiving data from the SDK-386™ and writing them to а 
file on floppy disk with the name specified. For this type of transfer, each byte of data received is 
equal to the contents of one byte of the SDK-386™ memory and the SDK-386™ sends one 
character for each byte located between the starting address and the ending address. No display 
is provided on the ІВМ РСФ for this type of transfer. After the entire file has been sent, the 
UPLOAD program returns back to DOS. 


7.0 PROGRAMMING CONSIDERATIONS 


7.1 User Modifiable Exception Vectors 


The SDK-386™ uses an Interrupt Descriptor Table which resides in RAM and extends 
from memory locations 000000A0H to 000001AFH. Exception gates are loaded into the interrupt 
table for exceptions 0 through 14 and exception 16 by the monitor as part of its initialization 
routine (see Section 4.1). These exceptions correspond to error conditions encountered by the 
processor, and the exception gates loaded into these locations of the Interrupt Descriptor Table 
call the monitor routines which display an appropriate error message. The exception handler 
routines for these exceptions may be redefined by the user by loading different exception gates 
into the Interrupt Descriptor Table. Care must be taken in loading alternate exception gates into 
these locations of the Interrupt Descriptor Table. However, because this may cause the monitor to 
operate incorrectly. Particular care must be taken if exception 2 (the non-maskable interrupt) is 
redefined, which is used by the [BREAK] key. Exceptions 32 and 33 are undefined and are 
provided for use by the user (a level 32 interrupt is generated by the [USER INT] key, see Section 
4.5.1). The user should consult the 80386 Programer's Reference Manual to determining the 
exact format of the desired exception gate. The memory locations of each exception gate in the 
Interrupt Descriptor Table are listed in Table 4. 


RAM Address | || Exception — 
| O [| 000000A0H | Zero Divide 

| | 5 1 | | 000000А8Н | Debug Exception 
| | 2 | 000000ВОН | Non Maskable Interrupt 
Break Point Exception 
ао 
a ЕЕН 
(ИИК ИЕ 





| 













Overflow Exception 
Bounds Check 
Invalid Opcode 


Coprocessor Not Available 
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28 | 0000E0H | Double Fault | - 
оп е | 000000ЕВН | Coprocessor Seg. Overrun | 
222 | 00000150Н | Reserve  - 
|. 29 | 00000144 | Reserved «— - 


Table 4. Interrupt Descriptor Table. 





7.2 Utilization of Monitor Subroutines 


User routines can call the monitors subroutines where required. This section provides the 
user with information concerning several of the routines for which the user may have need. 


7.2.1 Keyboard Routine The keyboard routine (located at address 00FF9874H) displays the 
seventeen character message in display buffer (beginning at 000002ECH) and scans the 
keyboard for a key closure. Instruction execution will remain in this routine until a key closure is 
detected. This is accomplished by continually scanning until a key closure is detected. The key 
code for the closure is returned in AL. Table 5 lists the key code values associated with the 
different keys on the keypad. All of the registers are saved except for EAX and EBX. The BL 
register determines the interpretation of the Shift key. If BL is equal to 00H and the shift key is 
pressed, a value of 10H is returned in AL as the key code. If BL is not equal to ООН shift key will 
not cause a return from the keyboard routine. The display is then changed to that of the Shift 
message. A second closure of the shift key clears the display. The shift key is used internally to 
the keyboard routine to shift the key code table base to the second function of the keys and back 
again to the bottom of the table. Upon entry to the keyboard routine, it is important that BL be 
loaded correctly, according to the desired action in response to Shift key press. 


7.2.2 Тһе Display Routine The Display routine (located at address 00FF9767H) writes a 17 
character message in display buffer (beginning at 000002ЕСН) to the first line of the LCD display. 
This routine should be used instead of the Keyboard routine in Section 7.3.1 when it is not 
required to change the message in the LCD display, and a key press from the user is not needed. 
The hexadecimal codes for the alpha - numeric characters are given in Table 6. Messages should 
be placed into memory with the left most character in the lowest memory location and the right 
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most character in the highest. Once written to the LCD display а message will continue to be 
displayed until a new message is written to the display. Therefore, a message of 17 spaces (HEX 
code 20H) must be written to the display to clear it. 


























ла L GIH М ЖІ hb |. ЗЕН] 
| b j| 62H | о | 4н | o | ен. 
| P | 50H | p | 70H | 
а мын e lo T dq. | HL 
Le | 6 н ] SH j r | eH 
| f |. 66H | LB Ll SH 
ed] SH ae La БЕСТЕ 
| h | 68H _ WEE CNN БЕГЕЙ 
КЕ ШИН МЕ 2; Жей 
E d ВАН LAW E TH. 
Et рува 
МЕК ТЕҢ Н ШЕГЕ ШЕСІ; — 
LE m. [| GDM- | i f | AH к 
| 6 | ӨН | 9 | 39H _ 
| 5 | 35H | 8 | 38H jJ -(dah | BOH | 





Table 6. Display Characters and Their Hex Codes 
7.2.3 The Format Character Routine The Format Character routine (located at address 


OOFF99E8H) generates the character codes for the hexadecimal digits located at the address 
pointed to by register ESI. The number of bytes formatted is equal to the value of register ECX. 


SDK-386™ User's Manual 28 ` © Copyright, URDA®, Inc. 1990 


Thus, consecutive bytes of data are read, starting with the byte pointed to by ESI, formatted, and 
their character codes are loaded into consecutive memory locations, the first character code being 
loaded into the memory location pointed to by EDI. To use the Format Character routine, ESI 
should be loaded with the address of the first byte of data to be formatted, EDI should be loaded 
with the address of the leftmost digit in the display buffer of where the data are to appear on the 
display, and ECX should be loaded with the number of bytes to be formatted. Each byte of data 
formatted results in two character codes, thus a total of 8 bytes, resulting in 16 character codes 
сап be formatted and displayed in the 17 digit format of the SDK-386™ display. 


1.2.4 Ihe Tone Routine The Tone Routine (located at address OOFF985BH) generates a square 
wave which is sent to the speaker located on the SDK-386™ board. Upon entry, ECX contains 
the number which is to be proportional to one half the period of the square wave and EBX 
contains the number of periods to be generated. An approximate calculation of the period when a 
10 megahertz clock is used is as follows: 


Period - 134 74.5* (ЕСХ) 
= the period in usec. 


8.0 Example of Programming/Execution 
The following is an example of loading and executing a program with the SDK-386™. 


The assembly/machine language program is as follows: 


LOCATION CONTENTS LABEL INSTRUCTION 
00000400 90 START: NOP 
00000401 90 NOP 
00000402 EB FC JMP START 


To load the program, press the following key: 
ADDR 
The display should read: 

00000300 «-xxxxxx UV 
where UV represents the contents of the byte at the given address (00000300H). 
Now press the following sequence: 

0;0;0;0;0;4;0;0; BYTE 
The display should read: 

00000400 -»xxxxxx UV 
where UV represents the contents of memory location 0400H. 
Now press 9 ; O resulting in the display 

0000040-»xxxxxx90 
Now press + giving the display 


00000401-»xxxxxxUV 
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Again, UV is whatever is contained in location 0401H. 
Now press 9; 0 resulting in the display 
00000401-»xxxxxx90 
Now press + giving the display 
00000402-»xxxxxxUV 
Now press E ; B resulting in the display 
00000402->xxxxxxEB 
Now press + giving the display 
00000403->xxxxxxUV 
Now press F ;C resulting in the display 
00000403->xxxxxxFC 
The example program is now loaded. To execute the program, the Extended Instruction 
dining (EIP) must be set to 00000400H. To do this, press the key R32. The display should 
CR3----- <-00000000 
Now press the EIP key giving the display 
EIP----- <-00000300 
Now press the INS (to INSert data) key giving the following display 
EIP------ >00000300 
Now press the key sequence (note the display changes with each key pressed). 
0;0;0;0;0;4;0;0 
The display should read 
ЕІР------ >00000400 
Тһе EIP register is now initialized. To exit the display routine, press + giving the display 
ЕІР----- <-00000400 
Now press + one more time to return to the Address/Content format display. 
00000403«-xxxxxxFC 


To begin execution, press RUN. The display should go blank. The program is 
executing. 


To provide an orderly stopping of the program, press the BREAK button. The address 
on the display is the address of the next instruction to be executed, e.g., 
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00000401 «-xxxxxx90 
indicates the NOP instruction at location 0401H is the next instruction to be executed. 


To execute the program one instruction at a time, now press the STEP key a number of 
times. 


To initiate execution again, press the RUN key. 


The above procedure can be repeated with any user program by making appropriate 
changes to perform what the user wants the program to do. 
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9.0 PINOUTS AND SCHEMATIC 


Connector 41 
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Note: NC implies No Connection 


Pin] Signal | 
| 6 | РОН — 
| 8 | РАН | 
L.9 |. PASH . 
| 19 | — INIR | 
| 39 | 19 


ЕЛСЕ J Ва 
45 | DRAM | 
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Connector J3 
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10.0 CABLING 


The SDK-386™ has two (2) female DB25 connectors, one for Port A (connector J5) and 
the other for Port B (connector J4). The software is written for channel A although either channel 
may be used. 


The cable connections required for either channel A or channel B are shown in Figure 4. 





1 1 
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° ге : 
е: 2: ° 
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2.2 ° ° e 
° e ° ° 4.2 
* ç 2 9 7? 
° ° ° 2% * 
25 。z 14725 25 %з DB9 
DB25 DB25 DB25 





(a) | (b) (c) 


a. Cable Connections to the ІВМ PC®. 
b. Cable Connections to the Macintosh 512K. 
c. Cable connections to the Macintosh® Plus. 


Figure 4. SDK-386™ Cable Connections 


11.0 REFERENCES 


Although some background in microprocessor theory and hardware implementation is 
necessary to be able to use this SDK-386™ User's Manual effectively on an individual basis, the 
optimal use of the SDK-386™ is probably in an instructional course on microprocessors where the 
general concepts are illustrated by using the SDK-386™. Nevertheless, listed below are several 
references which you may find useful. 


1. Programming the 8086 Microprocessor Using the P8086 uLAB™, Marlin H. Mickle and William С. Vogt, 
Unpublished Manuscript, 1988 


2. Computer Organization and Architecture, William Stallings, Macmillan, New Jersey, 1986. 
3. Microprocessor-Based System Design, D. J. Comer, Holt, Rinehart and Winston, New York, 1986. 


4. Microcomputer Experimentation with the INTEL& SDK-86, Lance A. Leventhal, Holt, Rinehart and 
Winston, New York, 1987. | 


5. СОМЕ $ O RS- AND PARA ONN ОМО: А ер-Бу-Чер Approach. tc 


j Martin D. Seyer, Prentice Hall, Englewood 
Cliffs, NJ, 1988. 
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6. Microprocessors and Interfacing, Programming and Hardware, Douglas V. Hall, Mc-Graw-Hill, 1986. (See 
Intel Literature Guide), ISBN 0-07-025526-1 


7. Ihe 8086 and 80286 Microprocessors, Hardware and Software Interfacing, Avtar Singh and Walter A. 
Triebel, Prentice Hall, 1990, ISBN 0-13-245325-8. 


8. 80386 Assembly Language ; A Complete Tutorial and Subroutine Library, Penn Brumm and Don Brumm. -- 
1st ed. -- Blue Ridge Summit, PA : Tab Professional and Reference Books, 1988. 


9. Ihe 80386/387 Architecture Stephen P. Morse, Eric J. Isaacson, Douglas J. Albert. -- New York : Wiley, 
1987. 


10. 80386 Microprocessor Handbook Chris H. Pappas and William H. Murray Ill. -- Berkeley, Calif. : 
Osborne McGraw-Hill, 1988. 


11. 80286 and 80386 Microprocessors : New PC Architectures, A.B. Fontaine and F. Barrand ; translated 
by A. Rawsthorne. -- New York : Van Nostrand Reinhold, 1989. 


12. Ihe Intel Microprocessors: 8086/8088, 80186, 80286, 80286, and 80486; Architecture, Programming, 
and Interfacing,.Barry B. Brey. -- 2nd ed. -- New York : Merrill, 1991. 


13. Intel's Official Guide to 386 Computing, Michael Edelhart. -- Berkeley, Calif. : Osborne McGraw-Hill, 


1991. 
14. 80386 Hardware Reference Manual, Intel -- Santa Clara, CA: Intel Corporation, 1987 
15. 386 Microprocessor Hardware Reference Manual, Intel -- Santa Clara, CA: Intel Corporation, 1988. 


16. 80386 System Software Writer's Guide, Intel -- Santa Clara, CA: Intel Corporation, 1987. 
17. 80386 programmer's reference manual, Intel -- Santa Clara, CA: Intel Corporation, 1986. 
18. 386тм SX Microprocessor Programmer's Reference Manual, Intel &, Osborne, McGraw-Hill,1989. 


19. 386™ DX Microprocessor Programmer's Reference Manual, 1990, Intel -- Santa Clara, CA: Intel 
Corporation, 1989 
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12.0 OBJECT AND ASSEMBLY CODE LISTINGS OF THE SDK-386™ 


2500 A.D. 80386 Cross Assembler - 


Version 4.03c 


Input Filename : 
: SDK386.0bj 


Output Filename 


1 

2 0000:00000000 
3 0000:00000000 
4 

5 

6 

7 0000:00000000 
8 

9 0000:00000008 
10 

11 0000:00000010 
12 

13 0000:00000018 
14 0000:00000018 
15 0000:00000020 
16 

17 0000:00000028 
18 

19 

20 

21 

22 

23 0000:00000030 
24 

25 0000:00000038 
26 

27 0000:00000040 
28 

29 0000:00000048 
30 

Si 0000:00000050 
32 
33 0000:00000058 
34 

35 

36 

37 

38 

39 0000:00000060 
40 

41  0000:00000068 
42 
43 0000:00000070 
44 
45 0000:00000078 
46 
47 0000:00000080 
48 
49 0000:00000088 
50 

51 0000:00000090 
52 

53 0000:00000098 
54 

55 

56 0000:0000009С 
57 0000:0000009С 
58 

59 0000:000000А0 
60 

61 0000:000000A8 
62 

63 0000:000000В0 
64 

65 0000:000000B4 
66 0000:000000В4 
67 0000:000000B8 
68 

69 0000:000000С0 
70 

71 0000:000000С8 
72 

73 0000:000000D0 
74 
75 0000:000000D0 
76 
77 0000:000000D0 
78 0000:000000Е0 
79 

80 0000:000000Е0 
81 

82 0000: 000000Е0 
83 0000: 00000160 
84 

85 0000:00000168 
86 
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SDK386.asm 


; SYSTEM DATA STORAGE LOCATIONS 
.DATA 


ORG 0000H 

NULL G DESC: :NULL 
ORG 0008H 

CODE G DESC: ; CODE 
ORG 0010H 

DATA G DESC: ;DATA 
ORG 0018H 

LDT_G DESC: 

ORG 0020H 

SYS ТАЅК С DESC: ; SYSTEM TASK 
ORG 0028H 


USER_TASK_G DESC: ;USER TASK SEGMENT DESCRIPTOR 


ORG 0030H 
NULL L DESC: ;NULL DESCRIPTOR 
ORG 0038H 
CODE L DESC: ;CODE DESCRIPTOR 
ORG 0040H 
DATA L DESC: ¿DATA SEGMENT DESCRIPTOR 
| ORG 0048H 
USER L БЕ5СІ: ;USER DEFINED DESCRIPTOR 
ORG 0050H 
USER L DESC2: ;USER DEFINED DESCRIPTOR 
ORG 0058H 


USER L DESC3: ;USER DEFINED DESCRIPTOR 


ORG 0060H 

DIVIDE ERROR: ;0 DIVIDE EXCEPTION 
ORG 0068H 

DEBUG EXCEP: ;DEBUG EXCEPTION 
ORG 0070H 

NMI : ;BREAK KEY 
ORG 0078H 

BREAK PT; ;BEAKPOINT EXCEPTION 
ORG 0080H 

OVERFLOW: ; OVERFLOW EXCEPTION 
ORG 0088H 

BOUNDS ERROR: ; BOUNDS ERROR EXCEPTION 
ORG 0090H 

INVALID OPCODE: ;OPCODE ERROR 
ORG 0098H 

COPRO NOT AVAL: ; COPROCESSOR NOT AVAILABLE 

ORG 009CH 
MEM VAL: 

ORG 00А0Н 

DOUBLE FAULT: ;DOUBLE FAULT EXCEPTION 
ORG 00А8Н 

COPRO OVERRUN: ;COPROCESSOR SEGMENT OVERRUN 
ORG 00ВОН 

INVALID_TSS: :TSS INVALID 

ORG 00B4H 
USE_EFLAGS: 

ORG 00B8H 

SEG NOT PRES: ; SEGMENT NOT PRESENT 
ORG 00COH 

STACK EXCEP: :STACK EXCEPTION 
ORG оосвн 

GENERAL PROTECTION: :GENERAL PROTECTION ERROR 
ORG 00D0H 


PAGE FAULT: ;PAGE FAULT EXCEPTION 


ORG 00ЕОН 
COPRO ERROR: 


ORG 0160H 
USER INT KEY: ;USER INTERRUPT KEY 
ORG 0168H 


USER DEFINEABLE: ;USER DEFINEABLE INTERRUPT DESCRIPTOR 


39 
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87 0000:00000168 
88 0000:00000168 
89 0000:00000168 
90 
91 
92 
93 0000:000001В0 
94 0000:000001В0 
95 0000:00000184 
96 0000:000001В4 
97 0000:00000188 
98 0000:000001В8 
99 0000:000001ВС 

100 0000:000001ВС 
101 0000:000001С0 
102 0000:000001С0 
103 0000:000001С4 
104 0000:000001C4 
105 0000:000001С8 
106 0000:000001C8 
107 0000:000001СС 
108 0000:000001СС 
109  0000:000001D0 
110 0000:000001р0 
111 0000:000002D4 
112 0000:000002D4 
113 0000:00000108 
114 0000:000001р08 
115 0000:000001рС 
116 0000:000001рС 
117 0000:000001Е0 
118 0000:000001Е0 
119 0000:000001Е4 
120 0000:000001Е4 
121 0000:000001Е8 
122 0000:000001Е8 
123 0000:000001ЕС 
124 0000:000001ЕС 
125 0000:000001Ғ0 
126 0000:000001Ғ0 
127 0000:000001F4 
128 0000:000001F4 
129 0000:000001F8 
130 0000:000001F8 
131 0000:000001ЕС 
132 0000:000001ҒС 
133 0000:00000200 
134 0000:00000200 
135 0000:00000204 
136 0000:00000204 
137  0000:00000208 
138 0000:00000208 
139  0000:0000020C 
140 0000:0000020C 
141 0000:00000210 
142 0000:00000210 
143 0000:00000216 
144 0000:00000216 
145 0000:00000216 
146 

147 

148 

149 0000:00000218 
150 0000:00000218 
151 0000:0000021А 
152 0000:0000021А 
153 

154 0000:0000021C 
155  0000:0000021C 
156 

157 

158 

159 

160 

161 0000:00000220 
162 0000:00000220 
163 0000:00000224 
164 0000:00000224 
165 0000:00000228 
166 0000:00000228 
167  0000:0000022C 
168 0000:0000022С 
169 0000:00000230 
170  0000:00000230 
171  0000:00000234 
172  0000:00000234 
173 0000:00000238 
174 0000:00000238 
175 0000:0000023С 
176 0000:0000023C 
177 0000:00000240 
178 0000:00000240 
179 0000:00000244 
180 0000:00000244 
181 0000:00000248 
182 0000:00000248 
183 0000:0000024C 
184 0000:0000024C 
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ORG 01В0Н 
SYS BACKLINK: 

ORG 01B4H 
SYS Е5Р0: 

ORG 01B8H 
5Ү5 550: 

ORG 01ВСН 
5Ү5 Е5Р1: 

ORG 01С0Н 
5Ү5 551: 

ORG 01C4H 
5Ү5 Е5Р2: 

ORG 01C8H 
SYS_SS2: 

ORG 01CCH 
SYS_CR3: 

ORG 01D0H 
SYS_EIP: 

ORG 02D4H 
SYS_EFLAGS: 

ORG 01D8H 
SYS_EAX: 

ORG 01DCH 
5Ү5 ЕСХ: 

ORG 01E0H 
5Ү5 EDX: 

ORG 01Е4Н 
5Ү5 ЕВХ: 

ORG 01E8H 
5Ү5 ЕЗР: 

ORG О1ЕСН 
SYS EBP: 

ORG 01ҒОН 
SYS ESI: 

ORG 01ҒАН 
SYS EDI: 

ORG 01Ғ8Н 
SYS ES: 

ORG О1ЕСН 
SYS CS: 

ORG 0200H 
SYS SS: 

ORG 0204H 
SYS DS: 

ORG 0208H 
SYS FS: 

ORG 020CH 
SYS GS: 

ORG 0210H 
SYS LDT: 

ORG 0216H 
SYS IO MAP: 


ORG 0218H 
FREQ: 
ORG 021AH 
DURATION: 
ORG 021CH 


. a = a m — — — — — — — —— “- — “- X — — — — —— “- — “- “- -- -- -- ---- -- -- ---- —— —— «ШУ — —— —— — — — 


b —— — — a — — — — — — — — — — — ---- — — — —— À— — — -- ------ —— — — —— —— —— — — — — — À— ee 


ORG 0220H 

USER BACKLINK: 

ORG 0224H 
USER ЕЗРО: 

ORG 0228H 
USER 550: 

ORG 022CH 
USER ESP1: 

ORG 0230H 
USER SS1: 

ORG 0234H 
USER ESP2: 

ORG 0238H 
USER SS2: 

ORG 023CH 
USER CR3: 

ORG 0240H 
USER EIP: 

ORG 0244H 
USER EFLAGS: 

ORG 0248H 
USER EAX: 

ORG 024CH 
USER ECX: 

40 


-------------------------------- ------------ ——— 
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185 0000:00000250 
186 0000:00000250 
187 0000:00000254 
188 0000:00000254 
189 0000:00000258 
190 0000:00000258 
191 0000:0000025С 
192 0000:0000025С 
193 0000:00000260 
194 0000:00000260 
195 0000:00000264 
196 0000:00000264 
197  0000:00000268 
198 0000:00000268 
199 0000:0000026С 
200 0000:0000026С 
201 0000:00000270 
202 0000:00000270 
203 0000:00000274 
204 0000:00000274 
205 0000:00000278 
206 0000:00000278 
207 0000:0000027С 
208 0000:0000027С 
209 0000:00000280 
210 0000:00000280 
211 0000:00000286 
212 0000:00000286 
213 0000:00000288 
214 0000:00000288 
215 0000:00000290 
216 0000:00000290 
217 0000:00000298 
218 0000:00000298 
219 0000:0000029С 
220 0000:0000029С 
221 0000:000002А0 
222 0000:000002А0 
223 0000:000002A4 
224 0000:000002A4 
225 0000:000002А8 
226 0000:000002А8 
227 0000:000002АС 
228 0000:000002АС 
229 0000:000002В0 
230 0000:000002В0 
231 0000:000002В4 
232 0000:000002В4 
233 0000:000002В8 
234 0000:000002В8 
235 0000:000002ВС 
236 — 0000:000002BC 
237 0000:000002С0 
238 0000:000002С0 
239 0000:000002С4 
240 0000:000002С4 
241 
242 0000:000002С8 
243 0000:000002С8 
244 
245 0000:000002СА 
246 0000:000002CA 
247 
248 0000:000002СС 
249 0000:000002СС 
250 
251 0000:000002В0 
252 0000:000002В0 
253 
254 0000:000002р0 
255 0000:000002р0 
256 0000:000002р4 
257 0000:000002р4 
258 0000:00000208 
259 0000:000002р8 
260 0000:000002рс 
261 0000:000002рс 
262 0000:000002Е0 
263 0000:000002Е0 
264 0000:000002E4 
265 0000:000002E4 
266 0000:000002E8 
267 0000:000002E8 
268 
269 0000:000002ЕС 
270 0000:000002EC 
271 0000:00000000 
272 0000:00ҒҒ8000 
273 0000:00ҒҒ8000 90 
274  0000:00FF8001 90 
275 0000: ООБЕЕВО02 90 
276 0000:00ҒҒ8003 90 
277 0000:00FF8004 90 
278 0000:00ҒҒ8005 90 
279 0000:00ЕЕ8006 90 
280 0000:00ҒҒ8007 90 
281 0000:00ҒҒ8008 ҒА 
282 
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ORG 0250H 


USER EDX: 
ORG 0254H 
USER EBX: 
ORG 0258H 
USER ESP: 
ORG 025CH 
USER EBP: 
ORG 0260H 
USER ESI: 
ORG 0264H 
USER EDI: 
ORG 0268H 
USER ES: 
ORG 026CH 
USER CS: 
ORG 0270H 
USER SS: 
ORG 0274H 
USER DS: 
ORG 0278H 
USER FS: 
ORG 027CH 
USER GS: 
ORG 0280H 
USER LDT: 
ORG 0286H 
USER IO MAP: 
ORG 0288H 
GDT PTR: 
ORG 0290H 
IDT PTR: 
ORG 0298H 
LAST KEY: 
ORG 029CH 
SYS FLAGS: 
ORG 02АОН 
CURRENT ADDRESS: 
ORG 02А4Н 
DATA MODE: 
ORG 02A8H 
START ADDRESS: 
ORG 02ACH 
END ADDRESS: 
ORG 02В0Н 
DEST ADDRESS: 
ORG 02B4H 
DEBUG_REG_0: 
ORG 02B8H 
DEBUG REG 1: 
ORG 02BCH 
DEBUG ВЕС 2: 
ORG 02С0Н 
DEBUG ВЕС 3: 
ORG 02C4H 
DEBUG REG 7: 
ORG 02C8H 
MEM VAL 3: 
ORG 02CAH 
POWER UP: 
ORG 02CCH 
B DATA: 
ORG 02B0H 
TEMP 0: 
ORG 02D0H 
I DATA: 
ORG 02D4H 
H DATA: 
ORG 02D8H 
MEM VAL 2: 
ORG 02DCH 
G DATA: 
ORG 02Е0Н 
F DATA: 
ORG 02Е4Н 
E DATA: 
ORG 02ЕВН 
MOVE INFO: 
ORG 02ЕСН 
DISPBF: 
. CODE 
ORG OOFF8000H 
NOP 
NOP 
NOP 
NOP 
INIT: NOP 
NOP 
NOP 
NOP 
CLI 
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283 
284 
285 0000:00ҒҒ8009 C6 06 
286 0000:00FF800E C6 06 
287 0000:00ҒҒ8013 C6 06 
288 0000:00ҒҒ8018 C6 06 
289  0000:00FF801D C6 06 
290  0000:00FF8022 C6 06 
291  0000:00FF8027 C6 06 
292  0000:00FF802C C6 06 
293  0000:00FF8031 C6 06 
294 0000:00ҒҒ8036 C6 06 
295 0000:00FF803B C6 06 
296 0000:00ҒҒ8040 C6 06 
297  0000:00FF8045 C6 06 
298 0000:00ҒҒ804А C6 06 
299  0000:00FF804F C6 06 
300 0000:00FF8054 C6 06 
301  0000:00FF8059 C6 06 
302 0000:00ҒҒ805Е C6 06 
303 0000:00FF8063 C6 06 
304 0000:00FF8068 С6 06 
305  0000:00FF806D C6 06 
306 0000:00FF8072 C6 06 
307 0000:00FF8077 C6 06 
308 0000:00ЕЕ807С C6 06 
309  0000:00FF8081 C6 06 
310  0000:00FF8086 C6 06 
311  0000:00FF808B C6 06 
312 0000:00FF8090 C6 06 
313 0000:00FF8095 C6 06 
314  0000:00FF809A C6 06 
315  0000:00FF809F C6 06 
316  0000:00FF80A4 C6 06 
317 0000:00FF80A9 C6 06 
318  0000:00FF80AE C6 06 
319 0000:00FF80B3 C6 06 
320 0000:00FF80B8 3E OF 
321 0000: 00FF80BE 3E OF 
322 0000:00FF80C4 OF 01 
323 0000:00FF80C7 OC 01 
324 0000:00ҒҒ80С9 ОҒ 01 
325 0000:00FF80CC EB 00 
326  0000:00FF80CE B8 10 
327  0000:00FF80D1 8E DO 
328 0000:00ҒҒ8003 ВЕ D8 
329 0000:00ЕЕ8005 8E CO 
330 0000:00FF80D7 8E EO 
331  0000:00FF80D9 8E E8 
332 
333 0000:00FF80DB 66 
334 0000:00FF80DC ЕА 
335 
336 0000:00FF80DD E380 
337 0000: 00FF80DF FF00 
338 0000:00FF80E1 0800 
339  0000:00FF80E3 ВС 00 
340  0000:00FF80E8 ЕС 
341 
342 0000:00ҒҒ80Е9 А1 CA 
343 0000:00ЕҒ80ЕЕ 66 
344 0000:00FF80EF 3D 55 
345  0000:00FF80F2 ОЕ 84 
346 
347  0000:00FF80F8 BE 53 
348  0000:00FF80FD ВЕ 00 
349 0000:00ҒҒ8102 ВӘ CC 
350 0000:00ҒҒ8107 3E ЕЗ 
351  0000:00FF810A ВЕ 00 
352 0000:00ҒҒ810Ғ B9 01 
353 0000:00FF8114 33 CO 
354 
355 0000:00ҒҒ8116 88 07 
356 0000:00FF8118 47 
357 0000:00FF8119 E2 FB 
358 0000:00FF811B E9 24 
359 
360 0000:00FF8120 BE 53 
361  0000:00FF8125 ВЕ 00 
362 0000:00FF812A B9 30 
363 0000:00ҒҒ812Ғ. ЗЕ ЕЗ 
364 
365 0000:00ЕЕ8132 BE 03 
366 0000:00ЕЕ8137 BF BO 
367 0000:00FF813C B9 68 
368 0000:00ҒҒ8141 ЗЕ ЕЗ 
369 
370  0000:00FF8144 90 
371  0000:00FF8145 66 
372  0000:00FF8146 B9 28 
373 0000:00FF8149 OF 00 
374 
375  0000:00FF814C 9A 
376  0000:00FF814D 0000 
377 0000:00ҒҒ814Ғ 0000 
378 0000:00ҒҒ8151 2000 
379 
380 
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80 


02 


55 
28 


81 
00 
02 
A4 
03 
7C 


00 


81 
00 
02 
А4 


83 
01 
00 
А4 


00 
р9 


00 


00 


00 


FF 
00 
00 


00 
00 


00 
00 


00 
00 
00 
00 
00 
00 
00 
FF 
FE 
00 
00 
00 
9F 
CF 
00 
FF 
FF 
00 
00 
00 
93 
CF 
00 
4F 
00 
00 
00 
00 
00 
ОЕ 
01 
А0 
00 
00 
00 
88 
90 


00 


00 


00 


00 
00 
00 


00 
00 


00 


00 
00 
00 


00 
00 
00 


02 
02 


00 


;SET UP СОТ 


FLUSH: 


LGDT DS:GDT 


LIDT DS:IDT | 


MOV AX,0010H 


;SET UP INSTRUCTION 


NULL С DESC,BYTE PTR 00H 


NULL С DESC+1,BYTE 
NULL С DESC42,BYTE 
NULL с DESC+3, BYTE 
NULL G DESC+4, BYTE 
NULL С DESC+5, BYTE 
NULL С DESC+6, BYTE 


PTR 
PTR 
PTR 
PTR 
PTR 
PTR 


00H 
оон 
00H 
00H 
оон 
оон 


CODE С DESC,BYTE РТА FFH 


CODE G DESC+1,BYTE 
CODE С DESC+2, BYTE 
CODE С DESC+3, BYTE 
CODE С DESC+4,BYTE 
CODE С DESC+5, BYTE 
CODE С DESC+6,BYTE 
CODE С DESC+7, BYTE 


PTR 
PTR 
PTR 
PTR 
PTR 
PTR 
PTR 


FFH 
00H 
оон 
00H 
9FH 
CFH 
00H 


DATA G DESC,BYTE PTR FFH 


DATA С DESC+1, BYTE 
DATA С 0Е5С+2,ВУТЕ 
DATA С DESC+3, BYTE 
DATA С 0Е5С+4,ВУТЕ 
DATA С 0Е5С+5, BYTE 
DATA С DESC+6, BYTE 
DATA С DESC*7,BYTE 


PTR 
PTR 
PTR 
PTR 
PTR 
PTR 
PTR 


GDT PTR,BYTE PTR 4FH 


СОТ PTR+1,BYTE РТА 
СОТ PTR42,BYTE PTR 
СОТ PTR43,BYTE PTR 
СОТ PTR+4,BYTE PTR 
СОТ PTR+5,BYTE PTR 


00H 
00H 
00H 
00H 
00H 


IDT PTR,BYTE PTR OFH 


ТОТ РТА+1,ВҮТЕ PTR 
ТОТ PTR+2,BYTE PTR 
ТОТ PTR+3,BYTE PTR 
IDT PTR+4,BYTE PTR 
ТОТ РТА+5,ВҮТЕ PTR 
PTR 


FLUSH 


01H 


AOH 


00H 
00H 
00H 


FFH 
оон 
оон 
оон 
93H 
CFH 
00H 


; LOAD NULL DESCRIPTOR 


;LOAD CODE DESCRIPTOR 


; LOAD DATA DESCRIPTOR 


; LOAD СОТ POINTER 


; LOAD IDT POINTER 


;PUT GDT PTR IN GDTR 
;PUT IDT PTR IN IDTR 


; GET STATUS WORD 


; SET PROTECTED MODE BIT 
; LOAD STATUS WORD AND BEGIN PROTECTED MODE 
;FLUSH PREFETCH QUEUE 

;SET SEGMENT REGISTERS TO 
;DATA DESCRIPTOR SELECTOR 


; IMP FAR SET_ESP 
;SET CS TO 08H 


. — — — ———  —— ae 


SET ESP: 


MOV ESP,00008000H 
CLD 


MOV EAX,POWER UP 


DB DATA SZ 


CMP AX,05555H 
JZ INIT SYS TASK 


ESI,OFFSET NULL DESCO 


EDI,OFFS 


ET NULL G DESC 


CLEAR RAM: 


INIT SYS TASK: 


ECX, 000002CCH 


EDI, 00000300H 
ЕСХ,00007С01Н 
ЕАХ,ЕАХ 


[EDI], AL 
INC EDI 

LOOP CLEAR RAM 
JMP SW SYS TASK 


MOV ESI,OFFSET NULL DESCO 


MOV EDI, 00H 
MOV ECX, 230H 


REP MOVSB DS: [EDI],CS: [ESI] 


MOVSB DS: [EDI], CS: [ESI] 


MOV ESI,OFFSET INI SYS BK LNK 
MOV EDI,OFFSET SYS BACKLINK 
MOV ECX,OFFSET DEBUG EXCEP 
REP MOVSB DS: [EDI], CS: [ESI] 


SW SYS TASK: 


NOP 

DB DATA SZ 
MOV CX,0028H 
LTR CX 


DB 9AH 

DW 0000H 
DW 0000H 
DW 0020H 


;INITALIZE THE REST OF THE 


; SYSTEM RAM 


; LOAD TR WITH USER 
:Т55 DESCRIPTOR 


;CALL SYSTEM TASK 


җ„аххййїйїйїййийїййїййїйїйїйїйййїйїйїйїйїййїййїййїїйїїййїййїййїййїййїйялййїййййїйїйїйїййїййїйїй*ї** 


ж 
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381 
382 
383 
384 
385 
386 
387 0000:00ҒҒ8153 00 
0000:00ҒҒ8159 00 
388 
389 0000:00ҒҒ815В8 FF 
0000:00FF8161 СЕ 
390 
391  0000:00FF8163 FF 
0000:00FF8169 CF 
392 
393 0000:00FF816B  4F 
0000:00FF8171 40 
394 
395  0000:00FF8173 67 
0000:00FF8179 00 
396 
397 0000:00ҒҒ8178 67 
0000:00FF8181 00 
398 
399 0000:00ҒҒ8183 00 
0000:00ҒҒ8189 00 
400 0000:00FF818B 00 
0000:00FF8191 00 
401  0000:00FF8193 00 
0000: 00ЕЕ8199 00 
402 0000:00ҒҒ8198 00 
0000:00FF81A1 00 
403 
404 
405 
406 0000:00FF81A3 
407 
408 
409 0000:00FF81A3 00 
0000: 00FF81A9 00 
410 
411 0000:00FF81AB FF 
0000:00FF81B1 СЕ 
412 
413  0000:00FF81B3 FF 
0000:00FF81B9 CF 
414 
415  0000:00FF81BB 00 
0000: 00ҒҒ81СІ 00 
416 
417  0000:00FF81C3 00 
0000:00FF81C9 00 
418 
419 0000:00FF81CB 00 
0000: 00FF81D1 00 
420 
421 
422 0000:00FF81D3 00 
423 0000:00FF81D9 00 
424 0000:00FF81DB 00 
425  0000:00FF81E1 00 
426 0000:00ЕЕВ1ЕЗ 00 
427 0000: 00FF81E9 00 
428 0000:00FF81EB FF 
429 0000:00FF81F1 00 
430 0000:00FF81F3 00 
431 0000:00FF81F9 FF 
432 
433 
434 
435 
436 0000:00FF81FB 00 
0000: OOFF8201 00 
437 
438 
439 
440 0000: 00FF8203 E3 
0000: 00ЕЕ 8209 ЕЕ 
441  0000:00FF820B 25 
0000: 00ҒҒ8211 ЕЕ 
442 0000:00ҒҒ8213 4A 
0000:00FF8219 FF 
443 0000:00FF821B 6F 
0000:00FF8221 FF 
444 0000:00FF8223 94 
0000: 00FF8229 FF 
445 0000:00FF822B B9 
0000:00FF8231 FF 
446 0000:00FF8233 DE 
0000:00FF8239 FF 
447  0000:00FF823B 03 
0000:00FF8241 FF 
448 0000:00FF8243 28 
0000:00FF8249 FF 
449 0000:00FF824B 4D 
0000: 00ЕЕ8251 FF 
450 0000: 00FF8253 72 
0000:00FF8259 FF 
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00 


00 
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ВЕ 
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ВЕ 


ВЕ 


8E 


8E 


ВЕ 


ВЕ 


ВЕ 


ВЕ 


8b 


8E 


;* SYSTEM DATA AND CONSTANTS 


.* 


* 


* 


аа ада L KL L LLL дада ыы 


; SYSTEM CONSTANTS & ADDRESSES 
;GDT ENTRIES 


. 


NULL DESCO: 


CODE DESCO: 


DATA DESCO: 


LDT DESC: 


SYS TASK DESC: 


USER TASK DESC: DB 67H, 00H, 20H, 02H, 00H, 89H, ООН, ООН 


DB оон, оон, оон, оон, оон, оон, оон, ООН 


рв 


рв 


рв 


оон, оон, оон, оон, оон, оон, оон, оон 
оон, оон, оон, оон, оон, оон, оон, оон 


оон, оон, оон, оон, оон, оон, оон, оон 


рв оон, оон, оон, оон, оон, оон, оон, оон 


DB ҒЕН, ЕЕН, 00H, 00H, ООН, 9FH, СЕН, ООН 


DB FFH,FFH, 00H, ООН, ООН, 93H, СЕН, ООН 


DB 4FH, 00H, 50H, ООН, ООН, 82H, 40H, ООН 


DB 67H, 00H, ВОН, 01H, оон, 89H, оон, ООН 


www 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 


ORG OFF81A3H 
;LDT ENTRIES 


* 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 


NULL_DESC1: DB оон, оон, оон, оон, оон, оон, оон, оон 
CODE ОЕЗС1: DB ЕЕН, ЕЕН, 00H, 00H, ООН, 9FH, СЕН, 00H 
DATA DESCIl: DB FFH,FFH, 00H, 00H, 00H, 93H, CFH, 00H 
USER ПЕС51: DB оон, оон, оон, оон, оон, оон, оон, ООН 
USER DECS2: рв оон, оон, оон, оон, оон, оон, оон, ООН 


USER DESC3: DB оон, оон, оон, оон, оон, оон, оон, оон 


; 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 


00H, 00H, 00H, 00H, 00H, ООН 
00H, 00H 
оон, оон, оон, оон, оон, ООН 
оон, 00H 
оон, оон, оон, оон, оон, оон 
00H, 00H 
FFH, F7H, ООН, ООН, ООН, 7EH 
оон, ООН 
00H, 87H, 08H, ООН, ООН, ВЕН 
FFH, 00H 


; 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


;IDT ENTRIES: 


INT 00 DESC: 


рв оон, оон, 20H, 00H, 00H, 85H, 00H, 00H 


; 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


E3H, 80H, 08H, 00H, ООН, 8EH, FFH, ООН 
25H, 87H, 08H, 00H, ООН, 8EH, FFH, ООН 
4AH, 87H, 08H, 00H, 00H, 8EH, FFH, 00H 
6FH, 87H, 08H, ООН, ООН, 8EH, FFH, ООН 
94H, 87H, 08H, 00H, 00H, 8EH, FFH, 00H 
B9H, 87H, 08H, 00H, 00H, 8EH, FFH, 00H 
DEH, 87H, 08H, 00H, 00H, 8EH, FFH, 00H 
03H, 88H, 08H, 00H, 00H, 8EH, FFH, 00H 
28H, 88H, 08H, 00H, 00H, 8EH, FFH, 00H 
4DH, 88H, 08H, 00H, 00H, 8EH, FFH, 00H 


72H, 88H, 08H, 00H, 00H, 8EH, FFH, 00H 
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451 0000:00ҒҒ825В 97 88 08 
0000:00FF8261 FF 00 

452 0000:00FF8263 BC 88 08 
0000:00FF8269 ЕЕ 00 

453 0000:00FF826B ЕЕ FF FF 
0000:00FF8271 FF FF 

454 0000:00ҒҒ8273 El 88 08 
0000:00FF8279 ЕЕ 00 

455 0000:00ҒҒ8278 ЕЕ FF FF 
0000:00FF8281 FF FF 

456 0000:00ЕЕ8283 ЕЕ FF FF 
0000:00FF8289 FF FF 

457  0000:00FF828B ЕЕ FF ЕЕ 
0000:00FF8291 FF FF 

458 0000:00FF8293 FF FF FF 
0000:00FF8299 FF FF 

459 0000:00ҒҒ8298 FF FF FF 
0000:00FF82A1 FF FF 

460  0000:00FF82A3 ЕЕ FF ЕЕ 
0000:00FF82A9 FF FF 

461 0000:00FF82AB FF FF FF 
0000:00FF82B1 FF ЕЕ 

462  0000:00FF82B3 ЕЕ FF FF 
0000:00FF82B9 FF FF 

463 0000:00FF82BB FF FF FF 
0000:00FF82C1 FF ЕЕ 

464  0000:00FF82C3 FF FF FF 
0000:00FF82C9 FF FF 

465 

466 

467 0000:00FF82F3 

468 0000:00FF82F3 00 00 00 
0000:00FF82F9 00 00 

469  0000:00FF82FB 00 00 00 
0000:00FF8301 00 00 

470 

471 

472 

473 

474 0000:00FF8303 0000 

475 0000:00ЕЕ8305 0000 

476 0000:00ЕЕ8307 0080 0000 

477 0000:00ҒҒ8308 1000 

478 0000:00ЕЕВЗО0О 0000 

479 0000: ООЕЕВЗОЕ 0080 0000 

480 0000:00ЕЕ8313 1000 

481  0000:00FF8315 0000 

482 0000:00ЕЕ8317 0080 0000 

483 0000:00ЕЕ8318 1000 

484 0000:00ҒҒ8310 0000 

485 0000:00ҒҒ831Ғ 0000 0000 

486 0000:00ЕЕ8323 АОВА FF00 

487 0000:00FF8327 0200 0000 

488 0000:00ҒҒ8328 0000 0000 

489 0000:00FF832F 0000 0000 

490 0000:00FF8333 0000 0000 

491 0000:00ҒҒ8337 0000 0000 

492 0000:00FF833B 0080 0000 

493  0000:00FF833F 0000 0000 

494 0000:00ҒҒ8343 0000 0000 

495 0000:00ҒҒ8347 0000 0000 

496 0000:00ҒҒ8348 1000 

497 0000:00ҒҒ8340 0000 

498 0000:00ЕЕ834Е 0800 

499 0000:00ҒҒ8351 0000 

500 0000:00ҒҒ8353 1000 

501  0000:00FF8355 0000 

502 0000:00ҒҒ8357 1000 

503 0000:00ҒҒ8359 0000 

504 0000:00FF835B 1000 

505  0000:00FF835D 0000 

506 0000:00FF835F 1000 

507 0000:00ҒҒ8361 0000 

508 0000:00ҒҒ8363 0000 

509 0000:00ҒҒ8365 0000 

510 0000:00ҒҒ8367 0000 

511 0000:00FF8369 6800 

512 

513 

514 

515 

516 0000:00ЕЕ8368 4400 АА00 

517 0000:00ҒҒ8З6Ғ 0100 0000 

518 

519 

520 

521 

522 0000:00ҒҒ8373 0000 

523 0000:00FF8375 0000 

524 0000:00ҒҒ8377 007Е 0000 

525 0000:00FF837B 1000 

526 0000:00ҒҒ8370 0000 

527 0000:00ҒҒ837Ғ 007Ғ 0000 

528 0000:00ҒҒ8383 1000 

529 0000:00ҒҒ8385 0000 

530 0000:00ҒҒ8387 007Ғ 0000 

531 0000:00ҒҒ8388 1000 

532 0000:00ҒҒ8380 0000 
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00 
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ВЕ 


ВЕ 


ЕЕ 


ЕЕ 


Е 


ЕЕ 


ЕЕ 


00 


00 


DB 97H, 88H, 08H, ООН, 00H, ВЕН, FFH, ООН 
DB BCH, 88H, 08H, 00H, 00H, 8EH, FFH, 00H 
DB FFH, FFH, FFH, FFH, FFH, FFH, FFH, FFH 
DB E1H, 88H, 08H, ООН, ООН, 8EH, FFH, ООН 
DB FFH,FFH, FFH, FFH, FFH, FFH, FFH, FFH 
DB FFH, FFH, FFH, FFH, FFH, FFH, FFH, FFH 
DB FFH, FFH, FFH, FFH, FFH, FFH, FFH, FFH 
DB FFH, FFH, FFH, FFH, FFH, FFH, FFH, FFH 
DB FFH, FFH, FFH, FFH, FFH, FFH, FFH, FFH 
DB FFH, FFH, FFH, FFH, FFH, FFH, FFH, FFH 
DB FFH, FFH, FFH, FFH, FFH, FFH, FFH, FFH 
DB FFH, FFH, FFH, FFH, FFH, FFH, FFH, FFH 
DB FFH, FFH, FFH, FFH, FFH, FFH, FFH, FFH 


DB FFH, FFH, FFH, FFH, FFH, FFH, FFH, FFH 


ORG OOFF82F3H 
DB оон, оон, оон, оон, оон, оон, оон, ООН 


рв оон, оон, оон, оон, оон, оон, оон, оон 


INI SYS ЕЅРО: 
INI SYS 550: 


INI SYS ESP1: 
INI SYS SS1: 


INI SYS ESP2: 
INI SYS SS2: 


INI SYS CR3: 
INI SYS EIP: 


INI SYS EFLAGS: 


INI SYS EAX: 
INI SYS ECX: 
INI SYS EDX: 
INI SYS EBX: 
INI SYS ESP: 
INI SYS EBP: 
INI SYS ESI: 
INI SYS EDI: 
INI SYS ES: 


INI SYS CS: 
INI SYS SS: 
INI SYS DS: 
INI SYS FS: 
INI SYS GS: 
INI SYS LDT: 


INI SYS T: 
INI SYS IO: 


INIT FREQ: 
INIT DURATION: 


INI USR Е5Р0: 
INI USR 550: 


INI USR ESP1: 
INI USR 551: 


INI USR ESP2: 
INI USR SS2: 


8000H, 0000H 
0010H 
0000H 
8000H, 0000H 
0010H 
0000H 
8000H, 0000H 
0010H 
0000H 
0000H, 0000H 
8AA0H, ООЕЕН 
0002H, 0000H 
0000H, 0000H 
0000H, 0000H 
0000H, 0000H 
0000H, 0000H 
8000H, 0000H 
0000H, 0000H 
0000H, 0000H 
0000H, 0000H 
0010H 
0000H 
0008H 
0000H 
0010H 
0000H 
0010H 
0000H 
0010H 
0000H 
0010H 
0000H 
0000H 
0000H 
0000H 
0068H 


0044H, 00AAH 
0001H, 0000H 


7Ғ00н, 0000H 
0010H 
0000H 
7F00H, 0000H 
0010H 
0000H 
7FO00H, 0000H 
0010H 
0000H 


е an «к «ке «к «к «ше «ке m. «мә «ме «м» «м» «ме «кә «жә s еш» «м» «м» s Vn — өш» ——— —— — 


INI SYS BK LNK: 


е — — — — — — — — «ме — — — — — — «ж» — «ш» «м» «м» — — «ж» «ме «ж» «м» еш» еше «м» еш» «ж» «м» «ш» «ке «м» «к» «ке — «к» «м» «е» e «к» «ж» «к» «ке «е» «ше «м» «ш- «ее «ж» «ке «ше — «м» «ке «мә «м» ————— ——— 


一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 


e 一 一 


一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 


INI_USR_BK_LNK: 
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533 0000:00FF838F 0000 0000 INI USR САЗ: DW 0000H, 0000H 

534 0000:00ҒҒ8393 0003 0000 INI USR EIP: рй 0300H, 0000H 

535 0000:00FF8397 0200 0000 INI USR EFLAGS: DW 0002H, 0000H 

536 0000:00FF839B 0000 0000 INI USR EAX: DW 0000H,0000H 

937 0000:00FF839F 0000 0000 INI USR ECX: DW 0000H,0000H 

538 0000:00FF83A3 0000 0000 INI USR EDX: DW 0000H,0000H 

539 0000:00FF83A7 0000 0000 INI USR EBX: DW 0000H,0000H 

540 0000:00FF83AB 007F 0000 INI USR ESP: DW 7F00H, 0000H 

541 0000:00ҒҒ8ЗАҒ 0000 0000 INI USR ЕВР: ри 0000H, 0000H 

542 0000:00FF83B3 0000 0000 INI USR ESI: DW 0000H,0000H 

543 0000:00FF83B7 0000 0000 INI USR EDI: DW 0000H,0000H 

544 0000: ООЕЕВЗВВ 1000 INI USR ES: DW 0010H 

545 0000:00FF83BD 0000 DW 0000H 

546 0000:00FF83BF 0800 INI USR CS: DW 0008H 

. 547 0000:00FF83C1 0000 DW 0000H 

548 — 0000:00FF83C3 1000 INI USR SS: DW 0010H 

549 0000:00FF83C5 0000 DW 0000H 

550 — 0000:00FF83C7 1000 INI USR DS: DW 0010H 

551 0000:00FF83C9 0000 DW 0000H 

552 0000:00FF83CB 1000 INI USR FS: DW 0010H 

553 0000:00FF83CD 0000 DW 0000H 

554 0000:00FF83CF 1000 INI USR GS: DW 0010H 

555 0000:00ҒҒ8301 0000 DW 0000H 

556 0000:00FF83D3 0000 INI USR LDT: DW 0000H 

557 0000:00FF83D5 0000 DW 0000H 

558 0000:00ҒҒ8307 0000 INI USR T: DW 0000H 

559 0000:00ҒҒ8309 6800 INI USR IO: DW 0068H 

560 

561 ;------------------------------------------------------------------------ 

562 :POINTER DATA 

563 ------------------------------------------------------------------------ 

564 0000:00FF83DB 2F 00 00 00 00 00 GDT PTR DATA: DB 2FH, 00H, 00H, 00H, 00H, ООН, ООН, ООН 
0000:00FF83E1 00 00 

565 

S66  0000:00FF83E3 ОЕ 01 А0 00 00 00 IDT PTR DATA: DB OFH, 01H, АОН, 00H, 00H, 00H, ООН, 00H 
0000:00FF83E9 00 00 

567 

568 0000: ООЕЕВЗЕВ ЕЕ 00 00 00 INI LAST KEY: DB FFH, 00H, 00H, 00H 

569 

570 0000:00FF83EF 13 07 80 BB INI SYS FLAGS: DB 13H,07H,80H,BBH 

571 

572 0000:00FF83F3 00 03 00 00 INI CURRENT ADDRESS: DB оон, озн, ООН, ООН 

573 

574 0000 : 00FF83F7 00 00 00 00 INI DATA MODE: DB оон, оон, оон, ООН 

575 0000: ООЕЕВЗЕВ 00 00 00 00 INI START ADDRESS: DB оон, оон, оон, ООН 

576 0000:00FF83FF 00 00 00 00 INI END ADDRESS: DB оон, оон, оон, оон 

577 0000: 00ЕЕ 8403 00 00 00 00 INI DEST ADDRESS: DB оон, оон, Оон, оон 

578 0000:00ЕЕ8407 00 00 00 00 INI DRO: DB оон, оон, оон, оон 

579 0000:00ҒҒ840В 00 00 00 00 INI_DR1 : DB оон, оон, оон, ООН 

580 0000:00ҒҒ840Ғ 00 00 00 00 INI_DR2 : DB оон, оон, оон, оон 

581 0000:00ҒҒ8413 00 00 00 00 INI DR3: DB 00H, оон, 00H, 00H 

582 0000:00ҒҒ8417 00 00 00 00 ІМІ ОАЄ: DB оон, оон, 00H, оон 

583 0000:00FF841B 00 00 55 55 INI POWER UP: DB 00H, OOH, 55H, 55H 

584 

585 ;------------------------------------------------------------------------ 

586 ;DISPLAY CODES FOR LCD DISPLAY MESSAGES 

587 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 -一 -一 -一 一 -~ 一- 

588 0000:00FF841F 30 31 32 33 34 35 HEXCODES: DB 30H,31H, 32H, 33H, 34H, 35H, 36H, 37H 
0000:00FF8425 36 37 

589 

590 0000:00ЕЕ 8427 38 39 41 42 43 44 DB 38Н,39Н,41Н,42Н,43Н,44Н,45Н,46Н ”DISPLAY CODES 
0000: 00FF842D 45 46 

591 

592 ;------------------------------------------------------------------------ 

593 :FOR HEX DIGITS. 

594 ;------------------------------------------------------------------------ 

595 0000:00ҒҒ842Ғ 53 68 69 66 74 20 5НІЕТ MSG: DB 53H, 68H, 69H, 66H, 74H, 20H, 20H, 20H 
0000:00FF8435 20 20 

596 

597 0000:00FF8437 20 20 20 20 20 20 BLANK: DB 20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H, 20H 
0000:00FF843D 20 20 20 

598 

599 

600 0000:00FF8440 20 20 20 20 20 20 DB 20H, 20H, 20H, 20H, 20H, 20H 

601 0000:00FF8446 20 20 DB 20H,20H 

602 

603 

604 0000:00FF8448 53 4C 38 30 33 38 READY: DB 53H,4CH,38H, 30H, 33H, 38H, 36H, 20H 
0000:00FF844E 36 20 

605 

606 0000:00ҒҒ8450 Е4 4C 61 62 20 20 DB Е4Н,4СН,61Н,62Н,20Н,20Н,20Н,20Н,20Н 
0000:00ҒҒ8456 20 20 20 

607 

608 0000:00ҒҒ8459 78 78 78 78 78 78 X MSG: DB 78H, 78H, 78H, 78H, 78H, 78H, 78H, 78H 
0000: OOFF845F 78 78 

609 

610 

611 0000:00ҒҒ8461 46 69 6С 65 ВО ВО DB 46н, 69н, 6CH, 65H, ВОН, ВОН 

612 0000 : 00ЕЕ8467 во в0 рв вон, вон 

613 

614 

615 0000:00ҒҒ8469 53 74 61 72 74 ВО DB 53H,74H, 61H, 72H, 74H, BOH 

616 0000:00FF846F BO BO 45 6E 64 BO DB вон, вон, 45H, 6EH, 64H, ВОН, ВОН, ВОН 
0000: 00FF8475 BO BO 

617 0000:00ҒҒ8477 В0 В0 46 69 6С 65 DB BOH,BOH,46H, 69H, 6CH, 65H, 20H, 45H 
0000: 00FF847D 20 45 

618 0000:00FF847F 72 72 6F 72 20 20 DB 72H, 72H, 6FH, 72H, 20H, 20H, 20H, 20H 
0000:00FF8485 20 20 
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619  0000:00FF8487 20 
620 0000:00ҒҒ848А  4F 
621 0000:00ҒҒ848Ғ 64 

0000:00FF8495 72 
622 0000:00ЕЕ8497 52 
623 0000:00ҒҒ8498 41 
624 0000:00ҒҒ849Ғ 65 
0000:00FF84A5 64 
625 0000:00FF84A7 72 
0000:00FF84AD 66 
626 0000:00FF84AF 73 
0000:00FF84B5 6Ғ 
627 
628 
629 
630 
631 
632 
633 
634 0000:00FF84B7 4C 
635 0000:00ҒҒ84В89 72 
636 
637 
638 
639 0000:00FF84BD 
640 
641 0000:00ҒҒ84В0 
642 0000:00FF84BD 44 
0000:00FF84C3 ВО 
643 
644 — 0000:00FF84C5 
645 0000:00ЕЕВ4С5 42 
0000:00FF84CB ВО 
646 
647  0000:00FF84CD 
648 0000:00FF84CD 43 
0000:00FF84D3 BO 
649 
650 0000:00ҒҒ8405 45 
0000:00FF84DB BO 
651 
652 0000:00FF84DD 45 
0000:00FF84E3 ВО 
653 
654 0000:00FF84E5 45 
0000:00FF84EB BO 
655 
656 0000:00FF84ED 45 
0000:00FF84F3 BO 
657 
658 0000:00FF84F5 45 
0000:00FF84FB BO 
659 
660 0000:00FF84FD 45 
0000:00FF8503 BO 
661 
662 0000:00ҒҒ8505 45 
0000:00FF850B ВО 
663 
664 0000:00ҒҒ8500 45 
0000:00FF8513 В0 
665 
666 0000:00ҒҒ8515 45 
0000:00FF851B BO 
667 
668 0000:00ҒҒ851р 45 
0000:00FF8523 BO 
669 
670 0000:00ҒҒ8525 
671 0000:00FF8525 45 
0000:00FF852B BO 
672 
673 0000:00FF852D 43 
0000:00FF8533 ВО 
674 
675 0000:00ҒҒ8535 53 
0000:00FF853B BO 
676 
677 0000:00FF853D 44 
0000:00FF8543 BO 
678 
679 0000:00FF8545 46 
0000:00FF854B ВО 
680 
681 0000:00FF854D 47 
0000:00FF8553 BO 
682 
683 0000:00ҒҒ8555 4C 
0000:00FF855B BO 
684 
685 
686 0000:00ЕЕ8550 SA 
0000:00FF8563 69 
687 0000: 00FF8565 64 
0000:00FF856B 6Ғ 
688 0000:00ҒҒ856Е 42 
0000:00FF8574 6Ғ 
689 0000:00ҒҒ8575 69 
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20 
75 
65 
20 
41 
64 
73 
65 
20 
66 
65 
20 


61 
67 


65 
BO 


72 
20 


52 
BO 


49 
BO 


46 
BO 


41 
во 


43 
во 


44 
BO 


42 
BO 


53 
BO 


42 
BO 


53 
BO 


44 
BO 


53 
В0 


53 
во 


53 
во 


53 
во 


53 
во 


53 
во 


44 
во 


65 
76 
65 
72 
72 


6E 


20 
74 
20 


4D 
64 
72 


20 


74 


65 


73 


6B 


33 


50 


4C 


58 


58 


58 


58 


50 


50 


49 


49 


В0 


BO 


BO 


BO 


BO 


BO 


54 


72 


20 
20 
65 


74 


73 
55 


20 
72 
20 


20 


20 


20 


74 


50 


BO 


BO 


41 


BO 


BO 


BO 


BO 


BO 


BO 


BO 


BO 


во 


во 


BO 


BO 


BO 


BO 


BO 


6F 


45 


61 


20 


69 
?3 


4F 


20 


54 


BO 


74 


BO 


BO 


47 


BO 


BO 


BO 


BO 


BO 


BO 


BO 


BO 


во 


во 


во 


во 


во 


во 


во 


20 


72 


6B 


49 


65 


72 


4Ғ 


6F 


B0 


20 


BO 


BO 


53 


BO 


BO 


во 


во 


во 


во 


BO 


BO 


BO 


BO 


BO 


BO 


BO 


BO 


BO 


44 


72 


70 


6E 


75H, 74H, 73H, 69H 


64H, 65H, 20H, 55H, 73H, 65H, 72H, 20H 


DB 41H, 64H, 64H, 72H 


65H, 73H, 72H, 20H, 4FH, 72H, 64H, 65H 


72H, 20H, 20H, 20H, 20H, 4FH, 66H, 66H 


73H, 65H, 74H, 20H, 54H, 6FH, 6FH, 20H 


53H, 74H, 61H, 72H, 74H, BOH, BOH, BOH 


45H, 6EH, 64H, BOH, BOH, BOH, BOH, BOH 


DB 20H, 20H, 20H 
МЕ55АСЕ 1: DB 4FH, 
DB 
DB 52H, 41H, 4DH, 20H 
MESSAGE 2: 
DB 
DB 
DB 
START_MSG: ; DB 
END MSG: ; DB 
DB 4CH, 61H 


DB 72H, 67H, 65H, 20H 


BOUNDS ERROR MSG: 


DEST MSG: 


BRPT MSG: 


REG 32 MSG: 


REG 16 MSG: 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB 


DB SAH, 65H, 


44H, 65H, 73H, 74H, BOH, BOH, BOH, BOH 


42H, 72H, 6BH, 50H, 74H, 20H, BOH, 20H 


43H, 52H, 33H, BOH, BOH, BOH, BOH, BOH 


45H, 49H, 50H, BOH, BOH, BOH, BOH, BOH 


45H, 46H, 4CH, 41H, 47H, 53H, ВОН, ВОН 


45H, 41H, 58H, BOH, BOH, BOH, BOH, BOH 


45H, 43H, 58H, BOH, BOH, BOH, BOH, BOH 


45H, 44H, 58H, BOH, BOH, BOH, BOH, BOH 


45H, 42H, 58H, BOH, BOH, BOH, BOH, BOH 


45H, 53H, 50H, BOH, BOH, BOH, BOH, BOH 


45H, 42H, 50H, BOH, BOH, BOH, BOH, BOH 


45H, 53H, 49H, BOH, BOH, BOH, BOH, BOH 


45H, 44H, 49H, BOH, BOH, BOH, BOH, BOH 


45H, 53H, BOH, BOH, BOH, BOH, BOH, BOH 


43H, 53H, BOH, BOH, BOH, BOH, BOH, BOH 


53H, 53H, BOH, BOH, BOH, BOH, BOH, BOH 


44H, 53H, BOH, BOH, BOH, BOH, BOH, BOH 


46H, 53H, BOH, BOH, BOH, BOH, BOH, BOH 


47H, 53H, BOH, BOH, BOH, BOH, BOH, BOH 


4CH, 44H, 54H, BOH, BOH, BOH, BOH, BOH 


72H, 6FH, 20H, 44H, 69H, 76H 


DB 64H, 65H, 20H, 45H, 72H, 72H, 6FH, 72H, 20H 


DB 42H, 72H, 65H, 61H, 6BH, 70H, 6FH 


DB 69H, 6EH, 74H, 20H, 49H, 6EH, 73H, 74H 


46 
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0000: ООЕЕВ5 7В 73 74 


690 0000:00ҒҒ8570 72 20 

691  0000:00FF857F ЙЕ 76 65 

692 0000:00ЕЕ8585 6Е 77 2C 
0000:00ҒҒ858В 54 4F 20 

693 0000:00FF858E 49 6E 

694 0000:00ҒҒ8590 42 6F 75 

695 0000:00ҒҒ8595 73 20 43 
0000: 00ҒҒ8598 6B 20 

696 0000:00ЕЕ8590 20 20 20 

697  0000:00FF8S5Al 49 6E 76 

698 0000:00ҒҒ85А5 6С 69 64 
0000: 00ҒҒ85АВ 63 6F 

699 0000:00FF85AD 64 65 20 

700 0000:00ҒҒ85В2 38 30 33 

701  0000:00FF85B5 38 37 20 
0000:00ҒҒ85ВВ 20 41 

702 0000:00ҒҒ85Вр 76 61 69 

703 0000:00FF85C3 44 6F 

704 0000:00FF85C5 75 62 6С 
0000: 00ҒҒ85СВ 61 75 

705  0000:00FF85CD 6C 74 20 
0000:00FF85D3 20 

706 0000:00ҒҒ8504 38 

707 0000:00ҒҒ8505 30 33 38 
0000: 00ҒҒ85рВ 65 67 

708 0000:00FF85DD 20 4Е 

709  0000:00FF85DF 76 65 72 

710 0000:00ҒҒ85Е5 49 6E 

711 0000:00ҒҒ85Е? 76 61 6C 
0000: 00FF85ED 54 53 

712  0000:00FF85EF 53 20 20 
0000:00FF85F5 20 

713 0000:00FF85F6 53 

714  0000:00FF85F7 65 67 20 
0000: 00ҒЕ85Е)р 20 50 

715  0000:00FF85FF 72 65 73 
0000: 00ҒҒ8605 20 20 

716  0000:00FF8607 53 74 61 
0000: 00ҒҒ8600 45 78 

717 0000:00ҒҒ860Ғ 63 65 70 
0000:00FF8615 6E 20 20 

718 0000:00ҒҒ8618 67 50 20 
0000:00ҒҒ861Е 65 

719  0000:00FF861F 70 74 69 
0000: 00ҒҒ8625 20 20 

720 0000:00ҒҒ8627 20 20 

721  0000:00FF8629 50 61 67 

722 0000:00FF862F 61 75 6С 
0000:00ҒҒ8635 20 20 

723 0000:00FF8637 20 20 20 

724 0000:00ҒҒ863ЗА 38 30 33 

725  0000:00FF863F 20 45 72 
0000:00FF8645 20 20 

726 0000:00ҒҒ8647 20 20 20 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

738 

739 

740 

741 

742 0000:00ҒҒ8648 ЕС8В FF00 
**»**»* % ТОО LARGE ЖЖЖЖ 

743 0000:00FF864F 818В FF00 
Жайая % ТОО LARGE ***** 

744 0000:00ҒҒ8653 АС95 ЕЕОО 
хя + TOO LARGE ****x* 

745 0000:00ЕЕ8657 0580 ЕЕОО 
Ел Е.В.) + ТОО LARGE газа; 

746 0000:00ҒҒ865В 

747  0000:00FF865B 208E ЕЕОО 
k... а + ТОО LARGE газа: 

748 0000:00ҒҒ865Е ЕС8В ЕЕОО 
kikk + ТОО LARGE ***** 

749 0000:00FF8663 C88C ҒҒ00 
arene š TOO LARGE kitt 

750 0000:00ҒҒ8667 Е08С ЕЕОО 
kw... % ТОО LARGE яяя 

751 0000:00ҒҒ866В 

752  0000:00FF866B В88Е FF00 
k... я + ТОО ШАВСЕ ***** 

753 0000:00ҒҒ866Е F692 FF00 
***** % ТОО LARGE * *X*»** 

154 0000:00ЕЕ8673 ВЕ8С FF00 
яяя # ТОО LARGE **X*x** 

755 0000:00ЕЕ8677 4694 FF00 
***** 4 ТОО LARGE Жай аяй 

756 0000:00ҒҒ867В 

757 0000:00ҒҒ8678 5880 FF00 
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72 
20 


6E 


68 


20 


61 


20 


20 


4E 
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65 


20 


37 


72 


69 


20 


4C 


65 


63 
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65 
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20 


6F 


61 


20 


20 


20 
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64 


20 
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20 
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20 
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20 


20 


74 


74 


20 
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63 


20 


46 
20 


72 


ID 10: 


I D llt 


ID 12: 


I D 13: 


I D 14: 


72H, 20H 
4FH, 76H, 65H, 72H, 66H, 6CH 


6FH, 77H, 2CH, 20H, 49H, 4EH, 54H, 4FH, 20H 


49H, 6EH 
42H, 6FH, 75H, 6EH, 64H 


73H, 20H, 43H, 68H, 65H, 63H, 6BH, 20H 


20H, 20H, 20H, 20H 
49H, 6EH, 76H, 61H 


6CH, 69H, 64H, 20H, 4FH, 70H, 63H, 6FH 


64H, 65H, 20H, 20H, 20H 
38H, 30H, 33H 


38H, 37H, 20H, 4EH, 6FH, 74H, 20H, 41H 


76H, 61H, 69H, 6CH, 61H, 62H 
44H, 6FH 


75H, 62H, 6CH, 65H, 20H, 46H, 61H, 75H 


6CH, 74H, 20H, 20H, 20H, 20H, 20H 


38H 


30H, 33H, 38H, 37H, 20H, 53H, 65H, 67H 


20H, 4FH 
76H, 65H, 72H, 72H, 75H, 6EH 
49H, 6EH 


76H, 61H, 6CH, 69H, 64H, 20H, 54H, 53H 


53H, 20H, 20H, 20H, 20H, 20H, 20H 


53H 


65H, 67H, 20H, ACH, 6FH, 74H, 20H, 50H 
72H, 65H, 73H, 65H, 6CH, 74H, 20H, 20H 
53H, 74H, 61H, 63H, 6BH, 20H, 45H, 78H 
63H, 65H, 70H, 74H, 69H, 6FH, 6EH, 20H, 20H 
67H, 50H, 20H, 45H, 78H, 63H, 65H 


70H, 74H, 69H, 6FH, 6EH, 20H, 20H, 20H 


20H, 20H 
50H, 61H, 67H, 65H, 20H, 46H 


61H, 75H, 6CH, 74H, 20H, 20H, 20H, 20H 


20H, 20H, 20H 
38H, 30H, 33H, 38H, 37H 


20H, 45H, 72H, 72H, 6FH, 72H, 20H, 20H 


20H, 20H, 20H, 20H 


:NOTE : The SDK-386 monitor uses a flat model. 


The addresses required 


;are the full 32 bit addresses that are sometimes difficult to obtain 


; гот certain types of assemblers. 


All addresses in the CALL TABLE are 


;generated by a technique that may cause error statements from the 


;assembler although the assembled result is in fact correct. 
sis the case in the following part of the listing. 


This 


The error messages 


shave not been edited out of the listing because we wish to be able 
;to regenerate any listing without modification of the assembler 


;output. This is the case in the following CALL TABLE. 


一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 


CALLTABLE : DW 


DW RUN USER A,TOP ROM 
DW BREAK POINT, TOP ROM 


DW  DECREMENT, TOP ROM 


DW UP LOAD, TOP ROM 
DW NULL ROUTINE, TOP ROM 
DW LWORD MODE, TOP ROM 


DW INCREMENT, TOP ROM 


DW DN LOAD, TOP ROM 


DW INSERT,TOP ROM 


DW WORD MODE, TOP ROM 


DW TASK S 32,TOP ROM 


DW MOVE DATA, TOP ROM 
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NULL ROUTINE, TOP ROM 


;SHIFT (NOT RETURNED) 


; RUN 


; STEP 
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KKK % ТОО LARGE яяя 


758 0000:00ҒҒ867Ғ 2A8D ҒҒ00 
*okk x x # TOO LARGE яяя 

759 0000:00ҒҒ8683 B48C ЕҒ00 
k... š TOO LARGE яя##а 

760 0000:00ҒҒ8687 7C8C ҒҒ00 
* **** + ТОО LARGE P$ok x ox 4x 

761 0000:00FF868B 

762 0000:00FF868B EC8B ҒҒ00 
kitko + TOO LARGE яяя 

763 0000:00ҒҒ868Ғ EC8B ҒҒ00 
***** š TOO LARGE LA S E Si 

764 0000:00ҒҒ8693 EC8B FF00 
* **x*x* + ТОО LARGE Renae 

765 0000:00FF8697 ЕС8В FF00 
***x** + ТОО LARGE tikko 

766 0000:00ҒҒ869В 

767 0000:00FF869B 9В90 FF00 
k... # TOO LARGE *&*k*** 

768 0000:00ҒҒ869Ғ ЕС8В ЕЕОО 
kw... £ TOO LARGE ***** 

769 0000:00FF86A3 EC8B FFO00 
kk... # TOO LARGE пай я: 

770 0000:00FF86A7 EC8B ЕҒ00 
k... £ ТОО ТАВСЕ ***** 

771 0000:00FF86AB 

772 0000:00FF86AB AE91 ҒҒ00 
**xx*x* x š TOO LARGE *.... 

773 0000:00FF86AF 4593 FF00 
k... # TOO LARGE ***»** 

774 0000:00FF86B3 EC8B FFOO 
яяя + ТОО LARGE яяя 

775 0000:00ЕЕ86В7 ЕЕ94 ҒҒ00 
* **** + ТОО LARGE ***** 

776 0000:00FF86BB 

777 

778 0000:00FF86BB EC8B ЕЕО0 
**x*»*x*x* % ТОО LARGE ****»* 

779 

780 0000:00FF86BF EC8B ҒҒ00 
газа x x* + ТОО LARGE ***** 

781 

782 0000:00FF86C3 EC8B ҒҒ00 
хя + ТОО LARGE ****x* 

783 

784 0000:00ҒҒ86С? 8F93 FFOO 
w... # TOO LARGE ***** 

785 

786 

787 

788 0000:00FF8700 

789 

790 0000:00FF8700 50 

791  0000:00FF8701 53 

792 0000:00FF8702 66 

793 0000:00FF8703 8C DB 

794 0000:00FF8705 B8 10 00 

795 0000:00FF870A 66 

796 0000:00FF870B B8 00 00 

797 0000:00ҒҒ8710 ЗЕ АЗ СС 

798 0000:00FF8716 B8 5D 85 

799 0000:00FF871B A3 BO 02 

800 0000:00FF8720 E9 E1 01 

801 

802 0000:00FF8725 50 

803 0000:00FF8726 53 

804 0000:00FF8727 66 

805 0000:00FF8728 8C DB 

806 0000:00FF872A B8 10 00 

807 0000:00FF872F 66 

808 0000:00ҒҒ8730 B8 03 00 

809 0000:00FF8735 3E A3 CC 

810 0000:00FF873B B8 6E 85 

811 0000:00ҒҒ8740 АЗ BO 02 

812 0000:00ҒҒ8745 Е9 ВС 01 

813 

814 0000:00FF874A 50 

815 0000:00FF874B 53 

816 0000:00ҒҒ874С 66 

817 0000:00FF874D 8C DB 

818 0000:00FF874F . B8 10 OO 

819 0000:00FF8754 66 

820 0000:00FF8755 B8 04 00 

821 0000:00FF875A 3E A3 CC 

822 0000:00FF8760 B8 7F 85 

823 0000:00FF8765 A3 BO 02 

824 0000:00FF876A E9 97 01 

825 

826 0000:00FF876F 50 

827 0000:00FF8770 53 

828 0000:00FF8771 66 

829 0000:00ҒҒ8772 8С DB 

830 0000:00FF8774 B8 10 00 

831 0000:00FF8779 66 

832 0000:00FF877A B8 05 00 

833 0000:00FF877F 3E A3 CC 

834 0000:00FF8785 B8 90 85 

835 0000:00FF878A A3 BO 02 
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00 


00 
02 
FF 
00 
00 


00 


00 
00 
00 
00 
00 


00 


00 
00 
00 
00 
00 


00 


00 
00 
00 
00 
00 


00 


00 
00 
00 
00 


00 


00 


00 


00 


DW 


DW 


DW 


DW 


DW 


DW 


ORG OOFF8700H 


PUSH EAX 

PUSH EBX 

DB DATA 52 
MOV BX,DS 
MOV EAX, 010Н 
DB DATA SZ 
MOV EAX, 00H 


AUTO, TOP ROM 
BYTE MODE, TOP ROM 


ADDRESS,TOP ROM 


NULL ROUTINE, TOP ROM 
NULL ROUTINE, TOP ROM 
NULL ROUTINE, TOP ROM 


NULL ROUTINE, TOP ROM 


TAPE WRT,TOP ROM 
NULL ROUTINE, TOP ROM 
NULL ROUTINE, TOP ROM 


NULL ROUTINE, TOP ROM 


TAPE RD,TOP ROM 


DELETE, TOP ROM 


NULL ROUTINE, TOP ROM 


TASK S 16, ТОР ROM 


NULL ROUTINE, TOP ROM 


NULL ROUTINE, TOP ROM 


NULL ROUTINE, TOP ROM 


RELTV, TOP ROM 


MOV DS:B DATA,EAX 


MOV EAX,OFFSET 


тоз 


MOV DEST ADDRESS,EAX 


JMP 01E1H 


PUSH EAX 

PUSH EBX 

DB DATA 52 
MOV BX,DS 
MOV EAX, 010Н 
DB DATA 52 
MOV EAX, 03H 


MOV DS:B DATA, EAX 


MOV EAX,OFFSET 


ID?2 


MOV DEST ADDRESS, EAX 


JMP 01ВСН 


PUSH EAX 
PUSH EBX 

DB DATA SZ 
MOV BX,DS 

MOV EAX, 010H 
DB DATA SZ 
MOV EAX, 04H 


MOV DS:B DATA,EAX 


MOV EAX,OFFSET 


ID3 


MOV DEST ADDRESS, EAX 


JMP 0197H 


PUSH EAX 

PUSH EBX 

DB DATA SZ 
MOV BX,DS 
MOV EAX, 010Н 
DB DATA 52 
MOV EAX, 05H 


MOV DS:B DATA,EAX 


MOV EAX,OFFSET 


ID 4 


MOV DEST_ADDRESS, EAX 
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; AUTO 


; BYTE 


; ADDR 


:5НІҒТ, SHIFT (NOT RETURNED) 
; SHIFT, RUN 


; SBP 


; SHIFT, 


; TPWT 


;SHIFT, STEP 


:5НІҒТ, DWD 


; SHIFT, 


+ 


; TPRD 


; DELETE 


; SHIFT, WORD 


:Т516 


;SHIFT, MOV 


; SHIFT, AUTO 


;SHIFT, BYTE 


; REL 


， 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
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836 0000:00FF878F E9 
837 
838 0000:00ҒҒ8794 50 
839 0000:00ҒҒ8795 53 
840 0000:00ҒҒ8796 66 
841 0000:00FF8797 8c 
842 0000:00FF8799 B8 
843 0000:00FF879E 66 
844 0000:00FF879F B8 
845 0000:00FF87A4 3E 
846 0000:00FF87AA B8 
847 0000:00FF87AF A3 
848 0000:00ҒҒ8784 Е9 
849 
850 0000:00FF87B9 50 
851 0000:00ҒЕ87ВА 53 
852 0000:00FF87BB 66 
853 0000:00FF87BC 8С 
854 0000:00ҒҒ87ВЕ B8 
855 0000:00FF87C3 66 
856 0000:00ҒҒ87С4 B8 
857 0000:00ҒҒ87С9 ЗЕ 
858 0000:00ҒҒ87СЕ B8 
859 0000:00FF87D4 A3 
860 0000:00ҒҒ8709 E9 
861 
862 0000:00FF87DE 50 
863 0000:00FF87DF 53 
864 0000 : 00FF87E0 66 
865 0000: 00FF87E1 8C 
866 0000:00FF87E3 B8 
867 0000:00FF87E8 66 
868 0000:00FF87E9 B8 
869 0000:00ҒҒ87ЕЕ ЗЕ 
870  0000:00FF87F4 B8 
871 0000:00ҒҒ87Ғ9 АЗ 
872 0000:00ҒЕ87ҒЕ E9 
873 
874 0000:00FF8803 50 
875 0000:00FF8804 53 
876 0000:00FF8805 66 
877 0000:00FF8806 8c 
878 0000:00FF8808 B8 
879 0000:00FF880D 66 
880 0000:00FF880E B8 
881  0000:00FF8813 ЗЕ 
882 0000:00FF8819 B8 
883 0000:00ҒҒ881Е АЗ 
884 0000:00ЕЕ8823 Е9 
885 
886 0000:00ҒҒ8828 50 
887 0000:00ҒҒ8829 53 
888 0000:00ҒҒ882А 66 
889 0000:00ҒҒ882В 8C 
890 0000:00FF882D B8 
891 0000 :00FF8832 66 
892 0000:00FF8833 B8 
893 0000:00FF8838 3E 
894 0000:00FF883E B8 
895 0000:00FF8843 A3 
896 0000:00FF8848 E9 
897 
898 0000:00FF884D 50 
899 0000:00FF884E 53 
900 0000:00FF884F 66 
901  0000:00FF8850 8С 
902 0000:00ҒҒ8852 B8 
903 0000:00FF8857 66 
904 0000:00FF8858 B8 
905 0000:00ЕЕ8850 ЗЕ 
906 0000:00ЕЕ8863 B8 
907 0000:00ЕЕ8868 АЗ 
908 0000:00ЕЕ8860 Е9 
909 
910  0000:00FF8872 50 
911  0000:00FF8873 53 
912 0000:00FF8874 66 
913 0000:00FF8875 8c 
914 0000:00ҒҒ8877 Вв 
915 0000:00ҒҒ887С 66 
916 0000:00FF887D B8 
917 0000:00FF8882 3E 
918 0000:00FF8888 B8 
919 0000:00FF888D A3 
920 0000:00FF8892 E9 
921 
922 0000:00FF8897 50 
923 0000:00FF8898 53 
924 0000:00FF8899 66 
925 0000:00FF889A 8c 
926 0000:00ҒҒ889С ВВ 
927 0000:00FF88A1 66 
928 0000: 00FF88A2 B8 
929 0000:00FF88A7 3E 
930 0000:00ҒҒ8ВАО ВВ 
931 0000:00FF88B2 A3 
932 0000:00FF88B7 E9 
933 
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01 


00 


00 
CC 
85 
02 
01 


00 


00 
cc 
85 
02 
01 


00 


00 
CC 
85 
02 
01 


00 


00 
сс 
85 
02 
00 


00 


00 
CC 
85 
02 
00 


00 


00 
CC 
85 
02 
00 


00 


00 
CC 
86 
02 
00 


00 


00 
CC 
86 
02 
00 


00 


00 


00 
02 
ЕЕ 
00 
00 


00 


00 
02 
ЕЕ 
00 
00 


00 


00 
02 
FF 
00 
00 


00 


00 
02 
FF 
00 
00 


00 


00 
02 
FF 
00 
00 


00 


00 
02 
FF 
00 
00 


00 


00 


00 
00 
00 
00 
00 


00 


00 
00 
00 
00 
00 


00 


00 
00 
00 
00 
00 


00 


00 
00 
00 
00 
00 


00 


00 
00 
00 
00 
00 


00 


00 
00 
00 
00 
00 


00 


00 


00 


00 


00 


00 


00 


00 


JMP 0172H 


PUSH EAX 
PUSH EBX 

DB DATA S2 
MOV BX,DS 

MOV EAX, 010H 
DB DATA SZ 
MOV EAX, 06H 


MOV DS:B DATA, EAX 
MOV EAX,OFFSET I D 5 
MOV DEST ADDRESS, EAX 


JMP 014DH 


PUSH EAX 
PUSH EBX 

DB DATA SZ 
MOV BX,DS 
MOV EAX, 010H 
DB DATA SZ 
MOV EAX, 07H 


MOV DS:B DATA, EAX 
MOV EAX,OFFSET I D 6 
MOV DEST ADDRESS, EAX 


JMP 0128H 


PUSH EAX 
PUSH EBX 

DB DATA SZ 
MOV BX,DS 

MOV EAX, 010Н 
DB DATA SZ 
MOV EAX, 08H 


MOV DS:B DATA,EAX 
MOV EAX,OFFSET I D 7 
MOV DEST ADDRESS,EAX 


JMP 0103H 


PUSH EAX 
PUSH EBX 

DB DATA 52, 
MOV BX,DS 
MOV EAX, 010Н 
DB DATA 52 
MOV EAX, 09H 


MOV DS:B DATA, EAX 
MOV EAX,OFFSET I D 8 
MOV DEST ADDRESS,EAX 


JMP OODEH 


PUSH EAX 
PUSH EBX 

DB DATA SZ 
MOV BX,DS 
MOV EAX, 010H 
DB DATA 52 
MOV EAX, ОАН 


MOV DS:B DATA,EAX 
MOV EAX,OFFSET I D 9 
MOV DEST ADDRESS, EAX 


JMP 00B9H 


PUSH EAX 
PUSH EBX 

DB DATA 52 
MOV BX,DS 

MOV EAX, 010Н 
DB DATA 52 
MOV EAX, ОВН 


MOV DS:B_DATA, EAX 
MOV EAX, OFFSET I D 10 
MOV DEST_ADDRESS, EAX 


JMP ЕХ 2 


PUSH EAX 

PUSH EBX 

DB DATA_SZ 
MOV BX, DS 
MOV EAX, 010Н 
DB DATA_SZ 
MOV EAX, 0CH 


MOV DS:B_DATA, EAX 
MOV EAX, OFFSET I D 11 
MOV DEST_ADDRESS, EAX 


JMP ЕХ 2 


PUSH EAX 
PUSH EBX 

DB DATA SZ 
MOV BX,DS 
MOV EAX, 010Н 
DB DATA SZ 
MOV EAX, ОН 


MOV DS:B DATA,EAX 
MOV EAX,OFFSET I D 12 
MOV DEST ADDRESS, EAX 


JMP EX 2 
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934 


935 0000:00FF88BC 50 
936 0000:00FF88BD 53 
937 0000:00FF88BE 66 
938 0000:00FF88BF 8c 
939 0000:00FF88C1 B8 
940 0000:00FF88C6 66 
941 0000:00FF88C7 B8 
942 0000:00FF88CC 3E 
943 0000:00FF88D2 B8 
944 0000:00FF88D7 A3 
945 0000:00FF88DC E9 
946 0000:00FF88E1 50 
947 0000:00FF88E2 53 
948 0000:00FF88E3 66 
949 0000:00FF88E4 8C 
950 0000:00FF88E6 B8 
951 0000:00FF88EB 66 
952 0000:00FF88bEC B8 
953 0000:00FF88F1 3E 
954 0000:00FF88F7 B8 
955 0000:00FF88FC АЗ 
956 0000:00FF8901 E9 
957 0000:00FF8906 58 
958 0000:00FF8907 ЗЕ 
959 0000:00FF890D 58 
960 0000:00FF890E 3E 
961 0000:00FF8914 3E 
962 0000:00FF891A 3D 
963 0000:00FF891F OF 
964 0000:00FF8925 3D 
965 0000:00FF892A OF 
966 0000: 00FF8930 B8 
967 0000:00ҒҒ8935 ЗЕ 
968 0000:00FF893B E9 
969 0000:00FF8940 3D 
970 0000:00FF8945 7F 
971 0000:00FF8947 58 
972 0000:00FF8948 3E 
973 0000:00FF894E 58 
974 0000:00FF894F 3E 
975 0000:00FF8955 58 
976 0000:00FF8956 3E 
977 0000:00FF895C 58 
978 0000:00FF895D 3E 
979 0000:00FF8963 50 
980 0000:00FF8964 B8 
981 0000:00FF8969 50 
982 0000:00FF896A B8 
983 0000:00FF896F 50 
984 0000:00FF8970 3E 
985 0000:00FF8976 3D 
986 0000:00FF897B OF 
987 0000:00FF8981 50 
988 0000:00FF8982 CF 
989 
990 
991 
992 0000:00FF8990 
993 0000:00FF8990 B8 
994 0000:00FF8995 3E 
995 0000:00FF899B 66 
996 0000:00FF899C ВЕ 
997 
998 
999 
1000 0000: 00FF899E ЗА 
1001 0000:00FF899F 00 
1002  0000:00FF89A1 00 
1003 0000:00FF89A3 20 
1004 
1005 
1006 0000:00ҒҒ8А00 
1007 0000: ООЕЕВАОО вв 
1008 0000: 00FF8A06 46 
1009 0000: ООЕЕВАО7 46 
1010 0000: ООЕЕВАОВ 8B 
1011 0000:00FF8AOA 46 
1012 0000:00FF8AOB 46 
1013 0000: ООЕЕВАОС вв 
1014 0000: ООЕЕВАОЕ 25 
1015 0000: ООЕЕВА1З 81 
1016 0000:00FF8A19 OB 
1017 0000: ООЕЕВАТВ 8B 
1018  0000:00FF8A1D 83 
1019 0000: 00FF8A20 Al 
1020 0000:00FF8A25 89 
1021 0000:00ҒҒ8А27 АЗ 
1022 0000:00FF8A2C 83 
1023 0000:00FF8A2F A1 
1024 0000:00FF8A34 89 
1025 0000:00FF8A36 83 
1026  0000:00FF8A39 Al 
1027 0000:00FF8A3E 89 
1028 0000:00FF8A40 83 
1029 0000:00FF8A43 А1 
1030 0000:00ҒҒ8А48 25 
1031 0000:00FF8A4D 89 
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35 


06 


8A 
DO 


BO 


02 
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00 
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00 
00 
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00 
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00 
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00 


00 


00 


00 


00 


00 


00 


00 


FF 


PUSH EAX 

PUSH EBX 

DB DATA SZ 

MOV BX,DS 

MOV EAX, 010H 

DB DATA 52 

MOV EAX, 0EH 

MOV DS:B DATA,EAX 


MOV EAX,OFFSET I D 13 
MOV DEST ADDRESS, EAX 


DS:B DATA, EAX 


EX 2 
EAX 
DS:E DATA, EAX 
EAX 
DS:F DATA,EAX 
EAX,DS:B DATA 


FEFEFE 


т 
ч 


О 


Т 


E 
w 


43-13 
B 


8859885889 


H 
: 


POP 
MOV 


ю 

9 
о 
Нм 
о 
5 
E 


PUSH EAX 

MOV EAX, 00FF8990H 
PUSH EAX 

MOV EAX,DS:G DATA 
CMP EAX, FFFFFFFFH 
22 І ВАСК 

PUSH ЕАХ 

IRET 


EAX,OFFSET I D 14 
DEST ADDRESS, EAX 


š 
< 
е 
P 
- 


ORG 00ЕЕВ99ОН 

MOV EAX, ООЕЕВАООН 
MOV DS:SYS EIP,EAX 
DB DATA 52 

MOV DS,BX 


Os —— —  — — — — l — — — — — X — e — — e — — e — — — — — — — — “- e M — n  — Å — e — «ше — -- — --- чыз — “- -- -- — — — —— ш» чыз — — eee 


b —— — — — -- —  — — — — — — — — —— — — — — l -- ---- -- ---- — — — — — —— ------------ — — — — Ó— Á. —— — —  — — — — —— — — À— — «ш — —  — че 


DB 9AH 

DB оон, оон 
рв оон, оон 
рв 20H,00H 


ORG OOFF8A00H 


MOV ESI,SYS ВАСКІ ІМК 


INC ESI 

INC ESI 

DB 8BH, 06H 

INC ESI 

INC ESI 

MOV EBX, [ESI] 

AND EAX, 00FFFFFFH 
AND ЕВХ,ҒҒ000000Н 


DB 8ВН,ЕВН 
ADD EDI,20H 
EAX,MEM VAL 2 
[EDI] ,EAX 


EDI, 08H 
EAX,F DATA 
[EDI],EAX 
EDI, ОСН 
EAX,E DATA 
[EDI],EAX 
EDI, 18H 
EAX,H DATA 
EAX, OFFFFH 
[EDI] , EAX 


5555855556558 


50 


CURRENT ADDRESS,EAX 
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1032  0000:00FF8A4F B9 
1033 0000:00ҒҒ8А54 Al 
1034 0000:00ҒҒ8А59 8B 
1035 0000:00FF8A5B ВЕ 
1036  0000:00FF8A60 ЗЕ 
1037 0000:00FF8A63 E9 
1038 

1039 

1040 

1041 

1042 0000:00ҒҒ8ВААО 

1043 

1044 

1045 

1046 

1047 

1048 0000: OOFF8AA0 

1049 0000: ООЕЕ ВААО ВЕ 
1050 0000: ООЕЕВАА5 ВЕ 
1051  0000:00FF8AAA B9 
1052 0000:00ҒҒВААЕ ЗЕ 
1053 0000: 00ЕЕВАВФ 

1054 0000:00FF8AB2 Al 
1055 0000: ООЕЕВАВ 7 OF 
1056 0000: 00FF8ABA A1 
1057  0000:00FF8ABF ОЕ 
1058 0000:00FF8AC2 Al 
1059  0000:00FF8AC7 ОЕ 
1060 0000:00ҒҒВАСА Al 
1061 0000:00FF8ACF OF 
1062 0000:00FF8AD2 A1 
1063 0000:00FF8AD7 OF 
1064 0000: 00FF8ADA 

1065 0000:00FF8ADA BO 
1066 0000:00FF8ADC ВА 
1067  0000:00FF8AEl ЕЕ 
1068 0000: 00FF8AF2 

1069  0000:00FF8AE2 BO 
1070 0000: ООЕЕВАЕ4 ВА 
1071  0000:00FF8AE9 ЕЕ 
1072 0000: 00FF8AEA 

1073 0000:00FF8AEA В0 
1074 0000: О0ЕЕВАЕС ВА 
1075 0000:00FF8AF1 ЕЕ 
1076 0000:00ҒҒВАҒ2 

1077  0000:00FF8AF2 ВС 
1078 0000: 00FF8AF7 

1079 0000:00ЕЕВАЕ7 B9 
1080 0000:00ҒҒВАЕС BE 
1081  0000:00FF8B01 ВЕ 
1082  0000:00FF8B06 ЗЕ 
1083 

1084 

1085 0000:00FF8B09 BE 
1086 0000:00FF8BOE C6 
1087 

1088 

1089 

1090 

1091 

1092 

1093 

1094 0000:00ҒҒ8В11 

1095 0000:00ЕЕВВ11 E8 
1096 

1097  0000:00FF8B16 C6 
1098 

1099  0000:00FF8B19 3C 
1100 0000:00ҒҒ8ВІВ OF 
1101  0000:00FF8B21 3С 
1102  0000:00FF8B23 OF 
1103  0000:00FF8B29 3C 
1104 0000:00FF8B2B OF 
1105 0000:00FF8B31 3c 
1106  0000:00FF8B33 ОҒ 
1107  0000:00FF8B39 3C 
1108 0000:00ҒҒ8ВЗВ ОЕ 
1109  0000:00FF8B41 ВЕ 
1110 0000:00ҒҒ8В46 3С 
1111  0000:00FF8B48 7Ғ 
1112  0000:00FF8B4A 25 
1113  0000:00FF8B4F 2C 
1114  0000:00FF8B51 B1 
1115  0000:00FF8B53 D2 
1116  0000:00FF8B55 03 
1117 0000:00FF8B57 8B 
1118 0000:00FF8B59 FF 
1119 0000:00FF8B5B EB 
1120 0000:00ҒҒ8В5р 

1121 0000:00FF8B5D E8 
1122  0000:00FF8B62 EB 
1123  0000:00FF8B64 E8 
1124  0000:00FF8B69 ЕВ 
1125  0000:00FF8B6B E8 
1126 0000:00ҒҒ8В70 ЕВ 
1127  0000:00FF8B72 А1 
1128 0000:00ҒҒ8В77 OD 
1129 
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00 
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86 


00 


00 
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MOV ECX,11H 

MOV EAX,DEST ADDRESS 

MOV ESI,EAX 

MOV EDI,OFFSET DISPBF 

REP MOVSB DS: [EDI], CS: [ESI] 
JMP PRE COM 


ORG OOFF8AA0H 


g OUR XR HG FG A FN RN AG ка RR Rt Fe ROC CC FR HR de HH He e 0 UHR Re FUR RC CUN CC CUR ROC OCC UC КАЯ 


* 


2" BEGINING OF CODE FOR SYSTEM TASK * 


* 


 AARRRARRKRARRKARKRRARARARARARRKRRKRARKARRKARRKARRKARKRKRKRKARKARRKRARKRKRARRKRRARKRKRKRRKRORORKOKKOK 


ESI,OFFSET INI_USR_BK_LNK 


;INITIALIZE USER TSS 


MOV EDI,OFFSET USER_BACKLINK 
MOV ECX, 68H 
REP MOVSB DS: [EDI], CS: [ESI] 
MOV EAX,DEBUG ВЕС 0 ; INITIALIZE DEBUG REGIST 
MOV DRO, EAX 
MOV EAX, DEBUG REG 1 
MOV DR1,EAX 
MOV EAX, DEBUG REG 2 
MOV DR2, EAX 
MOV EAX, DEBUG REG 3 
MOV DR3, EAX 
MOV EAX, DEBUG REG 7 
MOV DR7, EAX 
MOV AL, 90H ; INITIALIZE LOW PORTS 
MOV EDX,OFFSET CONTR_L ;PORT А AS INPUT, ALL OTHERS 
OUT DX, AL :AS OUTPUT 
MOV AL, 8AH ; INITIALIZE HIGH PORTS 
MOV EDX,OFFSET CONTR_H :PORT В AND UPPER PORT С 
OUT DX, AL ; INPUT, REST AS OUTPUT 
MOV AL, FFH 
MOV EDX, OFFSET PORTC_H 
OUT DX, AL ;INITIALIZE TAPE PORTS 
MOV ESP, 00008000H 
SIGN_ON: MOV ЕСХ,00000011Н ;LOAD "SDK-386" MESSAGE 
MOV ESI, OFFSET READY 
MOV EDI, OFFSET DISPBF 
REP MOVSB DS: [ЕІ], CS: [ESI] 
PRE COM: MOV ESI,OFFSET MEM VAL 3 
MOV [ESI],BYTE PTR FFH 
:MAIN PROGRAM 
COM: CALL KEYBOARD СЕТ KEY 
MOV [ESI],BYTE PTR 00H 
KEY INTR: CMP AL, OFH ;HEX KEY PRESSED? 
JLE CHANGE DATA ;IF SO GO TO CHANGE DATA 
СМР АҺ,1ЕН :WAS ADDR KEY PRESSED? 
22 CHANGE_ADDRESS ;IF SO GO TO CHANGE ADDRESS 
CMP AL,1DH ;WAS AUTO KEY PRESSED? 
22 AUTO_CHANGE ;IF SO GO TO AUTO CHANGE 
CMP AL,11H ;МА5 RUN KEY PRESSED? 
22 RUN_USER_A ;IF SO GO TO RUN USER 
CMP AL,15H :WAS STEP KEY PRESSED? 


22 SINGLE STEP 
MOV ESI,OFFSET CALLTABLE 
CMP AL,2FH 
JG PRE COM 
AND EAX, 000000FFH 
SUB AL,10H 
MOV CL, 02H 
SHL AL,CL 
ADD ESI,EAX 
MOV EDI, [ESI] 
CALL EDI 
JMP PRE COM 
CHANGE DATA: CALL DATA INPUT 
JMP PRE COM 
CALL ADDRESS 
JMP KEY INTR 
CALL AUTO 
JMP KEY INTR 
MOV EAX,USER EFLAGS 
OR EAX, 00000100H 


CHANGE ADDRESS: 
AUTO CHANGE: 


SINGLE STEP: 


51 


;IF SO GO TO SINGLE STEP 
;GET CALLTABLE ADDRESS 
;WAS KEY INVALID? 

;IF SO GO TO COM 

;ELSE CLEAR ALL ВОТ AL 


;GET ADDRESSOF ROUTINE TO 
;SERVICE THE FUNCTION KEY 
;THAT WAS  PRESSED 

;CALL THE ROUTINE 

;GET NEXT KEY PRESS 


;CHANGE DATA AT CURRENT ADDRESS 
;GET NEXT KEY PRESS 
; CHANGE CURRENT ADDRESS 
;SERVICE NEXT KEY 
;PUT IN AUTO LOAD MODE 
;SERVICE NEXT KEY 
;GET EFLAGS FROM USER TSS 
;SET TF FLAG 
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1130  0000:00FF8B7C АЗ 
1131 0000:00FF8B81 B8 
1132  0000:00FF8B86 A3 
1133 0000:00FF8B8B B8 
1134 
1135 0000:00FF8B90 A3 
1136  0000:00FF8B95 BE 
1137 0000:00FF8B9A BF 
1138 0000:00FF8B9F B9 
1139 0000:00FF8BA4 3E 
1140 0000:00FF8BA7 E8 
1141 0000:00FF8BAC А1 
1142 0000:00FF8BB1 OD 
1143 0000:00FF8BB6 A3 
1144 0000:00FF8BBB 
1145 0000:00FF8BBB CF 
1146 0000:00FF8BBC 
1147 
1148 
1149 
1150 
1151 0000:00ҒҒ8ВВС 
1152  0000:00FF8BBC А1 
1153 0000:00FF8BC1 A3 
1154 0000:00FF8BC6 BF 
1155 0000:00FF8BCB C6 
1156 0000:00FF8BCE E8 
1157 0000:00FF8BD3 33 
1158 0000:00FF8BD5 OF 
1159 0000:00FF8BD8 A1 
1160 0000:00FF8BDD 25 
1161 0000:00FF8BE2 A3 
1162 0000: ООЕЕВВЕ 7 Е9 
1163 
1164 0000: ООЕЕВВЕС 90 
1165 0000: ООЕЕВВЕО C3 
1166 
1167 
1168 
1169 
1170 0000:00FF8BEE 
1171 0000: 00FF8BEE 53 
1172 0000:00FF8BEF 5] 
1173 0000: ООЕЕВВЕО 56 
1174 0000:00FF8BF1 
1175 0000:00FF8BF1 BE 
1176 0000:00FF8BF6 C6 
1177 0000:00FF8BF9 8B 
1178 0000:00FF8BFF 8B 
1179 0000:00ҒҒ8С05 BB 
1180 0000:00FF8COA 2B 
1181 0000:00FF8COC 3B 
1182 0000:00FF8COE OF 
1183 0000:00FF8C14 E8 
1184 0000:00FF8C19 E9 
1185 0000:00FF8C1E 
1186 0000:00ҒҒ8СІЕ 33 
1187 0000:00FF8C20 83 
1188 0000:00FF8C23 OF 
1189 0000:00FF8C29 83 
1190 0000:00FF8C2C OF 
1191 0000:00FF8C32 8A 
1192 0000:00FF8C34 E8 
1193 0000:00FF8C39 88 
1194 0000:00FF8C3B E8 
1195 0000:00ҒҒ8С40 Е9 
1196 0000:00ҒҒ8С45 
1197 0000:00ҒҒ8С45 8В 
1198 0000:00ҒҒ8С47 E8 
1199 0000: 00FF8C4C 89 
1200 0000: 00FF8C4E E8 
1201  0000:00FF8C53 Е9 
1202 0000:00FF8C58 
1203 0000:00FF8C58 8A 
1204  0000:00FF8C5A 46 
1205  0000:00FF8CSB 8A 
1206 0000:00FF8C5D E8 
1207 0000:00FF8C62 88 
1208 0000:00FF8C64 4E 
1209 0000:00FF8C65 88 
1210 0000:00FF8C67 E8 
1211 0000:00ҒҒ8С6С 
1212 0000:00ҒҒ8С6С 5E 
12i3 0000:00FF8C6D 59 
1214 0000:00FF8C6E 5B 
1215 0000:00FF8C6F C3 
1216 0000:00FF8C70 
1217 0000:00FF8C70 Сі 
1218 0000:00FF8C73 81 
1219 0000:00FF8C79 0A 
1220 0000:00FF8C7B C3 
1221 0000:00ҒҒ8С?С 
1222 
1223 
1224 
1225 
1226 
1227 
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RUN USER: MOV USER EFLAGS,EAX 


RUN USER A: 


MOV EAX, 200000H 


MOV INVALID TSS,EAX 
MOV ЕАХ,08500Н 


MOV USE EFLAGS, EAX 


MOV ESI,OFFSET BLANK 
MOV EDI,OFFSET DISPBF 


MOV ECX,17 


;WRITE IT TO USER TSS 
; CLEAR DISPLAY 


REP MOVSB DS: [EDI],CS: [ESI] 


CALL LCD DISPLAY 
MOV EAX,USER EFLAGS 
OR ЕАХ,00010000Н 


MOV USER EFLAGS,EAX 


IRET 


;SET RESUME FLAG OF 
;USER EFLAGS 


;RETURN TO USER TASK 


;THIS POINT IS REACHED WHEN А NON-MASKABLE INTERRUPT OR A DEBUG 
;EXCEPTION IS GENERATED WHILE A USER PROGRAM IS RUNNING 


е — ——— wee  — чн» ww amo qu GM «к» «р» «н» өш» «мә «к» өш» Cee eee «к» «кә «м» «ке «к» ЧЕ» «к» «к» «к» «к» «а» s ——— ------------ – ------ -------- 


MOV EAX,USER EIP 


MOV CURRENT ADDRESS, EAX 
MOV EDI,OFFSET DISPBF+8 


;LOAD THE CURRENT ADDRESS 
;WITH THE USER EIP 
; LOAD ARROW INTO DISPLAY 


MOV [EDI],BYTE PTR 7EH 


CALL DISPLAY INFO 
XOR ЕАХ,ЕАХ 
DR6, EAX 


;DISPLAY ADDRESS AND DATA 
;CLEAD DB6 DEBUG REGISTER 


;CLEAR TF FLAG OF USER 
; TASK 


;GET NEXT KEY PRESS 


. .----- — — — —í— À — — «ке «же «ж» — «ме «м» — —— —— a —À— «ме «же «ше «шь «ж» «к» «ке «же «м» еш» «м» «к» «м» «к» «же «ж» «м» «м» «ме «ке «ке — «ме «ше «к» — «ме  ———— 一 一 一 一 一 一 一 -- 一 一 一 一 一 一 一 一 


; THE ROUTINE DATA 


INPUT SHIFTS THE DATA AT THE CURRENT ADDRESS TO THE 


;LEFT BY 4 BITS, INSERTS THE LOWER 4 BITS OF AL INTO THE LOWER 4 BITS OF 
;THE DATA, AND DISPLAYS THE NEW DATA AND THE CURRENT ADDRESS. 


DATA INPUT: PUSH EBX 
PUSH ECX 
PUSH ESI 
MOV ESI,OFFSET DISPBF+8 ; INSERT ARROW IN DISPLAY 
MOV [ESI],BYTE PTR 7EH ; ТО POINT TO DATAFIELD 
MOV ESI, CURRENT_ADDRESS :GET CURRENT ADDRESS 
MOV ЕСХ,А MODE :GET DATA MODE 
MOV EBX, 00008000H СЕТ LAST RAM BYTE+1 
SUB EBX, ECX ;FIND LAST ADDRESS OF RAM 
CMP ESI, EBX ;FOR CURRENT DATA MODE 
JLE GET_DATA ;IF LESS THAN OR EQUAL CONTINUE 
CALL DISPLAY_INFO :ELSE DISPLAY хххххххх 
ОМР END DATA INPUT ¿AND RETURN 

GET DATA: XOR EBX,EBX ;CLEAD EBX 
CMP ECX,00000004H ; ТЕ DATA MODE=4 
22 GET LWORD ; СЕТ LONG WORD 
СМР ECX,00000002H ; IF DATA MODE-2 
22 GET WORD :GET WORD 
MOV BL, [ESI] ;ELSE СЕТ DATA BYTE AT CURRENT ADDRESS 
CALL FIX_DATA ; UPDATE DATA 
MOV [ESI],BL ;WRITE IT TO CURRENT ADDRESS 
CALL DISPLAY_INFO ;DISPLAY ADDRESS AND DATA 
JMP END DATA INPUT 

GET LWORD: MOV EBX, [ESI] ;СЕТ LONG WORD 
CALL FIX_DATA ;UPDATE DATA 
MOV [ESI], EBX ;WRITE IT TO CURRENT ADDRESS 
CALL DISPLAY INFO ;DISPLAY DATA AND ADDRESS 
JMP END DATA INPUT 

GET WORD: MOV BL, [ESI] ;GET LOW BYTE OF DATA 


END_DATA_INPUT: 


FIX DATA: 


INC ESI 

MOV BH, [ESI] 

CALL FIX_DATA 
MOV [ESI],BH 

DEC ESI 

MOV [ESI],BL 

CALL DISPLAY INFO 


POP ESI 
POP ECX 
POP EBX 
RET 


ROL EBX, 04H 
AND EBX,FFFFFFFOH 
OR BL,AL 


; СЕТ HIGH BYTE OF DATA 

; UPDATE DATA 

;WRITE HIGH BYTE OF DATA 
; TO CURRENT ADDRESS 
;WRITE LOW BYTE OF DATA 
;DISPLAY DATA AND ADDRESS 


:5НІҒТ DATA 4 BITS 
:CLEAR LOW 4 BITS 
; INSERT NEW DATA FROM KEY PRESS 


; ADDRESS - SERVICES THE ADDR KEY. THIS ROUTINE IS CALLED WHEN THE ADDR KEY 
:15 PRESSED AND RETAINS CONTROL UNTIL А NON-HEX KEY IS PRESSED. WITH EACH 
:HEX KEY PRESSED, THE CURRENT ADDRESS IS SHIFTED LEFT FOUR BITS AND THE VALUE 
:OF THE HEX KEY IS INSERTED INTO THE LOW ORDER 4 BITS OF THE CURRENT ADDRESS 
; THE DISPLAY IS UPDATED WITH EACH HEX KEY PRESS. 
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1228 


1229 0000:00ҒҒ8С?С 
1230 0000: 00FF8C7C 53 
1231  0000:00FF8C7D 56 
1232 0000: 00FF8C7E 

1233 0000:00FF8C7E BE 
1234 0000:00FF8C83 C6 
1235 0000:00ҒҒ8С86  E8 
1236  0000:00FF8C8B Е8 
1237  0000:00FF8C90 ЗС 
1238 0000:00ҒҒ8С92 ОҒ 
1239 0000:00ЕЕ8С98 ВЕ 
1240  0000:00FF8C9D 8B 
1241  0000:00FF8C9F Cl 
1242  0000:00FF8CA2 80 
1243 0000:00FF8CAS ОА 
1244 0000:00ЕЕВСА7 81 
1245 0000:00FF8CAD 89 
1246 

1247 0000:00FF8CAF EB 
1248 0000: 00FF8CB1 

1249 0000:00FF8CB1 5E 
1250 0000:00ҒҒ8СВ2 5B 
1251  0000:00FF8CB3 СЗ 
1252 

1253 

1254 

1255 

1256 0000:00ҒҒ8СВ4 

1257 0000:00FF8CB4 B8 
1258 0000:00FF8CB9 E9 
1259 0000: 00FF8CBE 

1260  0000:00FF8CBE B8 
1261 0000:00FF8CC3 E9 
1262 0000:00ҒҒ8СС8 

1263  0000:00FF8CC8 B8 
1264 0000: ООЕЕВССО 

1265 0000:00FF8CCD BE 
1266 0000:00FF8CD2 C6 
1267  0000:00FF8CDS АЗ 
1268 0000:00ЕЕВСОА E8 
1269  0000:00FF8CDF СЗ 
1270 

1271 

1272 

1273 

1274  0000:00FF8CEO 

1275 0000:00FF8CEO Al 
1276 0000:00FF8CES 8B 
1277  0000:00FF8CEB 03 
1278 0000:00FF8CED 25 
1279 0000:00ҒЕ8СЕ2 АЗ 
1280 0000:00ҒҒ8СЕ? BE 
1281  0000:00FF8CFC C6 
1282  0000:00FF8CFF Е8 
1283 0000:00FF8D04 C3 
1284 0000: 00ЕЕВр05 

1285 

1286 

1287 

1288 

1289 0000: 00ЕЕ8005 

1290 0000:00ҒҒ8005 А1 
1291  0000:00FF8D0A 8B 
1292  0000:00FF8D10 2B 
1293  0000:00FF8D12 25 
1294 0000:00ҒҒ8017 АЗ 
1295 0000:00ҒҒ8рІС ВЕ 
1296  0000:00FF8D21 C6 
1297  0000:00FF8D24  E8 
1298 0000:00ҒҒ8029 СЗ 
1299 0000: 00FF8D2A 

1300 

1301 

1302 

1303 

1304 

1305 0000: 00FF8D2A 

1306 0000:00FF8D2A ВЕ 
1307 0000:00FF8D2F C6 
1308 0000:00FF8D32 8B 
1309 0000:00FF8D38 D1 
1310 

1311 0000:00FF8D3A E8 
1312 0000:00FF8D3F E8 
1313  0000:00FF8D44 3C 
1314  0000:00FF8D46 OF 
1315 0000:00FF8D4C E8 
1316  0000:00FF8D51 E2 
1317 0000: 00FF8D53 ЕВ 
1318 0000:00ЕЕ8058 ЕВ 
1319 0000: ООЕЕВОБА 

1320 0000 : ООЕЕВОБА C3 
1321 0000: OOFF8D5B 

1322 

1323 0000:00ҒҒ8р5В 

1324  0000:00FF8DSB E8 
1325 0000:00FF8D60 3c 
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# .-.------- — — «м «ке «же «ме «м» «ме «м» «м» «ме «же «ше «м» — «ме «же — «ме «к» «е» «м» «ме —— «ме — «ме «ме «ме «м» «ме «ме «ме «ә» «ки» «ен» «- «е» «м» «ше ee чы» «же 4 o е ш «ж» «ке «же «ме «же «ме «м» «ж» «м» «ме «ме «м» «ме «ме «ме «ше «ме «ме че ч 


NEXT ADDR INPUT: 


NO ADDRESS: 


PUSH EBX 
PUSH ESI 


MOV ESI,OFFSET DISPBF+8 
MOV [ESI],BYTE PTR 7FH 
CALL DISPLAY INFO 

CALL KEYBOARD 

CMP AL, OFH 

JG NO ADDRESS 

MOV ESI,OFFSET CURRENT ADDRESS 
MOV EBX, [ESI] 

ROL EBX, 04H 

AND BL,FOH 

OR BL,AL 

AND EBX, ООЕЕЕЕЕЕН 

MOV [ESI], EBX 


NEXT ADDR INPUT 


;FIX 
;POINT TO ADDRES FIELD 
;DISPLAY CURRENT ADDRESS & DATA 
;GET NEXT KEY PRESS 

;WAS HEXKEY PRESSED? 

; IF GO BACK TO MAIN LOOP 


ARROW ІМ DISPLAY ТО 


;GET CURRENT ADDRESS 


;SHIFT LEFT 4 BITS 
;CLEAR LOW 4 BITS 
;INSERT NEW DATA INTO ADDRESS 
;CLEAR TOP BYTE 
;WR UPDTD ADDR TO CURRNT ADDR 


;BACK TO MAIN LOOP 


. 


; THESE ROUTINES 
; THE DISPLAY IS 


CHANGE THE DATA 
UPDATED CORRESPONDINGLY 


ENTRY MODE TO BYTE, 


WORD OR LONG WORD 


.....-.------- — — —— — — — — — — — — — — —— — ---- — “- -- — — —— —— —— —— — — — —— —— — —— ------------ — n a e «шь — — — — — —— —— — — —— iii iii чш «ш e — e © 


BYTE MODE: 


WORD MODE: 


LWORD MODE: 


МОРЕ: 


ЕАХ,00000001Н 
MODE 


EAX, 00000002H 
MODE 


EAX, 00000004H 


ESI,OFFSET DISPBF+8 
[ESI],BYTE PTR 7EH 
A_MODE, EAX 

CALL DISPLAY_INFO 


$88 5 58 58 


:5ЕТ ТО ВҮТЕ MODE 


:5ЕТ TO WORD MODE 


;SET TO LWORD MODE 


;DISPLAY ARROW POINTS ТО 
;DATA FIELD 

;UPDATE DATA MODE 
;DISPLAY DATA & ADDRESS 


;THIS ROUTINE INCREMENTS THE CURRENT ADDRESS BY ONE BYTE, WORD OR LONG 
;WORD, DEPENDING ON THE CURRENT DATA MODE AND UPDATES THE DISPLAY 


INCREMENT: MOV EAX, CURRENT ADDRESS ; СЕТ CURRENT ADDRESS 
MOV EBX,A MODE ;GET CURRENT DATA MODE 
ADD EAX,EBX ;ADD ІТ TO CURRENT ADDRESS 
AND EAX, 00FFFFFFH ;CLEAR HIGH BYTE 


MOV CURRENT ADDRESS, EAX ;UPDATE CURRENT ADDRESS 
MOV ESI,OFFSET DISPBF+8 ;SET DISPLAY ARROW TO POINT 
MOV [ESI],BYTE PTR 7EH ; ТО DATA FIELD 


CALL DISPLAY INFO ;UPDATE DISPLAY 


RET 


;THIS ROUTINE DECREMENTS THE CURRENT ADDRESS BY ONE BYTE, WORD OR LONG 
:WORD, DEPENDING ON THE CURRENT DATA MODE AND UPDATES THE DISPLAY 


DECREMENT: MOV EAX,CURRENT ADDRESS ;GET CURRENT ADDRESS 
MOV EBX,A MODE ;GET CURRENT DATA MODE 
SUB EAX,EBX ; SUB IT FROM CURRENT ADDRESS 
AND EAX, 00FFFFFFH ;CLEAR HIGH BYTE 


CURRENT ADDRESS,EAX 
ESI,OFFSET DISPBF+8 
[ESI], BYTE PTR ?ЕН 
CALL DISPLAY INFO 

RET 


;UPDATE CURRENT ADDRESS 
;SET DISPLAY ARROW TO POINT 
; TO DATA FIELD 

;UPDATE DISPLAY 


. 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 


;AUTO - SREVICES THE AUTO KEY. THIS ROUTINE AUTOMATICALLY INCREMENTS THE 
;CURRENT ADDRESS AFTER THE DATA AT THE CURRENT ADDRESS HAS BEEN MODIFIED. 
;THIS ROUTINE RETAINS CONTROL UNTIL A NON-HEX KEY IS PRESSED 


AUTO: 


NEXT ADDRESS: 


NEXT HEX KEY: 


MOV ESI,OFFSET DISPBF+8 
MOV [ESI],BYTE PTR 7EH 
MOV ЕСХ,А MODE 

ROL ECX 


CALL DISPLAY INFO 
CALL KEYBOARD 

CMP AL, ОЕН 

JG END_AUTO 

CALL DATA_INPUT 
LOOP NEXT_HEX_KEY 
CALL INCREMENT 
JMP NEXT_ADDRESS 


;SET DISPLAY ARROW TO POINT 
:ТО POINT TO DATA 

:СЕТ DATA MODE 

;MULTIPLY BY 2 TO GET # 

;OF HEX DIGITS/ADDRESS 


;GET NEXT KEY 

;WAS HEX KEY PRESSED? 

;IF NOT RETURN 

;ELSE CHANGE DATA 

:СЕТ NEXT DATA INPUT 
;INCREMENT CURRENT ADDRESS 
;START AGAIN 


...................................................................... 


ORG OOFF8DSBH 


СМР АШ, 


МОУЕ DATA:CALL SUB 1 


13Н 
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1326  0000:00FF8D62 OF 
1327  0000:00FF8D68 Al 
1328 0000:00FF8D6D 3D 
1329  0000:00FF8D72 OF 
1330  0000:00FF8D78 ЗВ 
1331  0000:00FF8D7E ОЕ 
1332  0000:00FF8D84 8B 
1333  0000:00FF8D8A 81 
1334  0000:00FF8D90 OF 
1335 0000:00ЕЕ8096 ЗВ 
1336  0000:00FF8D9C OF 
1337  0000:00FF8DA2 ЗВ 
1338 0000:00FF8DA4 OF 
1339 0000:00FF8DAA 8B 
1340  0000:00FF8DBO ЗВ 
1341  0000:00FF8DB2 OF 
1342  0000:00FF8DB8 8B 
1343 0000:00FF8DBA 8B 
1344 0000: 00FF8DBC 8B 
1345  0000:00FF8DBE 2B 
1346  0000:00FF8DCO 03 
1347  0000:00FF8DC2 ЗВ 
1348  0000:00FF8DC8 OF 
1349  0000:00FF8DCE 41 
1350 0000:00ЕЕВЮОСЕ ЗЕ 
1351  0000:00FF8DD2  E9 
1352 0000:00FF8DD7 81 
1353 0000:00FF8DDD OF 
1354  0000:00FF8DE3 8B 
1355  0000:00FF8DES 8B 
1356 0000:00FF8DE7 2B 
1357 0000: 00FF8DE9 8B 
1358 0000: 00FF8DEB 03 
1359 0000: 00FF8DED 41 
1360 0000:00FF8DEE FD 
1361  0000:00FF8DEF 3E 
1362  0000:00FF8DF2 FC 
1363  0000:00FF8DF3 А1 
1364 0000:00ҒҒ8рЕВ АЗ 
1365  0000:00FF8DFD E8 
1366 0000:00ҒҒ8Е02 СЗ 
1367  0000:00FF8E03 ВЕ 
1368 0000:00ЕЕВЕ08 E9 
1369 0000:00FF8EOD BE 
1370 0000:00FF8E12 BF 
1371  0000:00FF8E17 B9 
1372  0000:00FF8ElC ЗЕ 
1373  0000:00FF8ElF СЗ 
1374  0000:00FF8E20 E8 
1375  0000:00FF8E25 ЗС 
1376 0000:00FF8E27 OF 
1377 0000:00FF8E2D Al 
1378 0000:00ЕЕВЕЗ?2 30 
1379 0000: ООЕЕВЕЗ7 ОЕ 
1380 0000:00FF8E3D ВЕ 
1381  0000:00FF8E42 E9 
1382  0000:00FF8E47 ВЕ 
1383 0000:00ҒҒВЕАС BO 
1384 0000:00FF8E4E 52 
1385 0000:00ҒҒВЕАҒ C? 
1386 0000:00ҒҒ8Е55 ЕЕ 
1387  0000:00FF8ES6 SA 
1388 0000:00ҒҒ8Е57 8B 
1389 0000:00ҒҒВЕ50 ВВ 
1390 0000:00ҒҒ8Е62 33 
1391  0000:00FF8E64 33 
1392 0000:00ҒҒ8Е66 ВА 
1393 0000:00ҒҒВЕ68 FF 
1394 0000:00FF8E6A ВА 
1395 0000:00FF8E6C В1 
1396 0000:00FF8E6E D2 
1397 0000:00FF8E70 24 
1398 0000:00ҒҒ8Е72 07 
1399  0000:00FF8E73 E8 
1400 0000:00FF8E78 8A 
1401 0000:00FF8E7A 24 
1402 0000:00FF8E7C 07 
1403 0000: ООЕЕВЕТО Ев 
1404 0000:00FF8E82 46 
1405 0000:00FF8E83 4A 
1406 0000:00FF8E84 75 
1407  0000:00FF8E86 B9 
1408 0000:00FF8bE8B E2 
1409  0000:00FF8E8D  E9 
1410  0000:00FF8E92 СЗ 
1411  0000:00FF8E93 30 
1412 0000:00FF8E99 36 
1413  0000:00FF8E9D 41 
1414 0000:00FF8EA3 52 
1415  0000:00FF8EA4 50 
1416  0000:00FF8EAS BA 
1417  0000:00FF8EAA EC 
1418  0000:00FF8EAB 24 
1419  0000:00FF8EAD 74 
1420 0000:00FF8EAF 58 
1421 0000: 00FF8EBO BA 
1422 0000: ОПОЕЕВЕВ5 EE 
1423 0000:00FF8EB6 5А 
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JZ M_D_6 

MOV EAX, START_ADDRESS 
СМР ЕАХ,0300Н 
JLMD 2 

CMP ЕАХ, [MEM VAL] 
JGMD2 

MOV EBX,END ADDRESS 
CMP ЕВХ,0300Н 
JLMD2 

СМР ECX, [MEM VAL) 
JGMD2 

CMP ЕАХ,ЕВХ 

JG M D 4 

MOV EDX,MOVE INFO 
CMP EAX, EDX 

JG MD 1 

MOV EDI, EDX 

MOV ESI, EAX 

MOV ECX, EBX 

SUB ECX, EAX 

ADD EDX, ECX 

CMP EDX, [09CH] 

JG MD 2 

INC ECX 


REP MOVSB 05: [EDI],CS: [ESI] 


JMP M D 7 
CMP EDX, 0300H 
JL MD 2 

MOV ESI, EBX 
MOV ECX, EBX 
SUB ECX, EAX 
MOV EDI, EDX 
ADD EDI,ECX 
INC ECX 


REP MOVSB DS: [ЕрІ],С5: [ESI] 


MOV EAX,MOVE INFO 
MOV 


CURRENT ADDRESS,EAX 


CALL DISPLAY INFO 


Е 


ESI,OFFSET MESSAGE 1 


мрз 


EDI, OFFSET DISPBF 


ECX, 00000011H 


MOVSB DS: [EDI],CS: [ESI] 


‚АТА MODE 
, OAH 
22 

I,OFFSET U L 3 
L4 
DI,OFFSET U L 5 


ТЫТ 


PUSH EDX 

EDX,S PORT 8 

OUT DX,AL 

POP EDX 

ESI,START ADDRESS 
EBX,OFFSET U L 6 
XOR ECX, EBX 

XOR EAX, EAX 

MOV AL, [ESI] 
JMP EDI 

MOV AH, AL 
MOV CL, 04H 
ROR AL, CL 
AND AL, OFH 
XLAT 

CALL U L 7 
MOV AL,AH 
AND AL, OFH 
ХАТ 

CALL U L 7 
INC ESI 

DEC EDX 

JNE ЕОН 

MOV ECX,FFFFH 


5 


DB 30H, 31H, 32H, 33H, 34H, 35H 


DB 36H, 37H, 38H, 39H 


DB 41H,42H, 43H, 44H, 45H, 4 6H 


PUSH EDX 
PUSH EAX 


MOV EDX,OFFSET S PORT 4 


IN AL, DX 


MOV 

JMPMD. 

MOV ESI,OFFSET MESSAGE 2 
MOV 

MOV 

REP 
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1424 0000 :00FF8EB7 
1425 0000:00FF8EB8 E8 
1426  0000:00FF8EBD ЗС 
1427 0000:00FF8EBF 74 
1428 0000:00ҒҒВЕСІ Al 
1429  0000:00FF8EC6 ЗР 
1430 0000:00FF8ECB OF 
1431  0000:00FF8EDl ВЕ 
1432  0000:00FF8ED6 Е9 
1433  0000:00FF8EDB BF 
1434 0000:00FF8EEO BO 
1435 0000:00FF8EE2 52 
1436 0000:00FF8EE3 C? 
1437 0000:00FF8EE9 ЕЕ 
1438 0000:00ЕЕВЕЕА 5А 
1439  0000:00FF8EEB 8B 
1440  0000:00FF8EF1 ВВ 
1441  0000:00FF8EF6 33 
1442 0000:00FF8EF8 33 
1443  0000:00FF8EFA E8 
1444 0000:00FF8EFF FF 
1445  0000:00FF8F01 B4 
1446 0000:00ЕЕВЕОЗ Е8 
1447  0000:00FF8F08 ЕЕ 
1448 0000:00ЕЕВЕОА Е8 
1449 0000:00FF8FOF ЗС 
1450 0000:00ҒҒ8Ғ11 74 
1451  0000:00FF8F13 8A 
1452  0000:00FF8F15 Bl 
1453  0000:00FF8F17  D2 
1454  0000:00FF8F19 E8 
1455 0000:00ҒҒ8ҒІЕ Ев 
1456  0000:00FF8F23 ЗС 
1457  0000:00FF8F25 74 
1458 0000:00ҒҒ8Ғ27 ОА 
1459 0000:00ҒҒ8Ғ29 88 
1460 0000:00ҒҒ8Е28 46 
1461  0000:00FF8F2C 4A 
1462  0000:00FF8F2D 75 
1463 0000:00FF8F2F BO 
1464  0000:00FF8F31 C? 
1465  0000:00FF8F37 ЕЕ 
1466  0000:00FF8F38 ДЕ 
1467  0000:00FF8F39 8B 
1468 0000:00FF8F3B АЗ 
1469  0000:00FF8F40 Е8 
1470  0000:00FF8F45 СЗ 
1471 0000:00ҒҒ8Ғ46 52 
1472  0000:00FF8F47 C7 
1473 0000:00FF8F4D ЕС 
1474 0000:00FF8F4E 24 
1475 0000:00ҒҒ8Ғ50 74 
1476 0000:00FF8F52 С7 
1477 0000 : ООЕЕВЕ5В ЕС 
1478  0000:00FF8F59 SA 
1479 0000: ООЕЕВЕБА C3 
1480 0000:00FF8F5B 51 
1481  0000:00FF8FSC 52 
1482  0000:00FF8F5D B9 
1483  0000:00FF8F62 C? 
1484  0000:00FF8F68 49 
1485  0000:00FF8F69 OF 
1486  0000:00FF8F6F ЕС 
1487  0000:00FF8F70 24 
1488  0000:00FF8F72 74 
1489  0000:00FF8F74 C? 
1490  0000:00FF8F7A ЕС 
1491  0000:00FF8F7B 5A 
1492 0000:00FF8F7C 59 
1493  0000:00FF8F7D C3 
1494  0000:00FF8F7E SA 
1495  0000:00FF8F7F 59 
1496 0000:00ҒҒ8Ғ80 5B 
1497 0000:00FF8F81 BO 
1498 0000:00ЕЕВЕВЗ ВА 
1499 0000:00FF8F88 ЕВ 
1500 0000:00ЕЕВЕВА 2С 
1501  0000:00FF8F8C ОҒ 
1502  0000:00FF8F92 3C 
1503 0000:00FF8F94 OF 
1504 0000: 00FF8F9A D7 
1505 0000:00FF8F9B сз 
1506 0000:00FF8F9C BO 
1507  0000:00FF8F9E C3 
1508 0000:00FF8F9F 00 
1509 0000:00FF8FA5 06 
1510 0000:00FF8FA9 FF 
0000:00FF8FAF FF 

1511  0000:00FF8FBO 0A 
1512  0000:00FF8FB6 E8 
1513  0000:00FF8FBB 3C 
1514 0000:00FF8FBD ОЕ 
1515  0000:00FF8FC3 А1 
1516  0000:00FF8FC8 Зр 
1517  0000:00FF8FCD ОҒ 
1518  0000:00FF8FD3 Зр 
1519 0000:00FF8FD8 75 
1520 0000:00FF8FDA E8 
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DN_LOAD: 


D L 8: 


D L 10: 


gz UL 1 


MOV EAX, DATA MODE 


СМР EAX, ОАН 
% ха 


MOV EDI,OFF8F29H 


JMP X 2 


MOV EDI, ОЕЕВЕОАН 


MOV AL, 09H 
PUSH EDX 


MOV EDX,S PORT 8 


OUT DX,AL 
POP EDX 


MOV ESI,START ADDRESS 
MOV EBX, OFF8F9FH 


XOR ECX,ECX 
XOR EAX,EAX 
CALL D L 9 
JMP EDI 

MOV AH, 00H 
CALL SUB 3 
JMP EDI 
CALL SUB 4 
CMP AL,FFH 
22 EEH 

MOV AH,AL 
MOV съ, 04H 
ROL АН, CL 
CALL SUB_3 
CALL SUB_4 
CMP AL,FFH 
22 F2H 

OR AL, AH 
MOV [ESI] ,AL 
INC ESI 

DEC EDX 

JNE D2H 
MOV AL, OAH 


MOV EDX,S PORT 8 


OUT DX,AL 

DEC ESI 

MOV EAX,ESI 
MOV 002A0H, EAX 
CALL ОАЗСН 

RET 

PUSH EDX 


MOV EDX,S PORT 4 


IN AL,DX 
AND А.,01Н 
JZ FBH 


MOV EDX,S PORT C 


IN AL,DX 

POP EDX 

RET 

PUSH ECX 

PUSH EDX 

MOV ECX,FFFFH 


MOV EDX,S PORT 4 


DEC ECX 

Jz DLS 
IN AL, DX 
AND AL, 01H 
JE F4H 


MOV EDX,S PORT С 


IN AL, DX 
POP EDX 
POP ECX 


POP EDX 
POP ECX 
POP EBX 
MOV AL, 00Н 


MOV EDX, OFFSET 01H 


JMP DL 8 
SUB AL, 30 
JL DL. 
CMP AL, 
IG DL. 
XLAT 
RET 

MOV AL, РЕН 
RET 


30H 
2 

16H 
2 


рв оон, 01H, 02H, озн, 04H, 05H 
DB 06H, 07H, 08H, 09H 
DB ҒЕН,ҒЕН,ҒЕН,ҒЕН,ҒЕН,ҒЕН,ҒЕН 


DB OAH, OBH, OCH, Орн, OEH, OFH 


CALL ОА6ЕН 
CMP AL,13H 
JE Bhd 


MOV EAX,DATA MODE 


CMP EAX, ОАН 
22 DLA 
CMP EAX, ОВН 
JNE DCH 


CALL OFFSET 0A66H 
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1521 0000:00FF8FDF 3c 
1522 0000:00FF8FE1 74 
1523 0000:00FF8FE3 E8 
1524 0000:00FF8FE8 3c 
1525 0000:00FF8FEA 74 
1526 0000:00FF8FEC А1 
1527 0000:00FF8FF1 3D 
1528 0000:00FF8FF6 OF 
1529 0000:00FF8FFC 3В 
1530 0000:00FF9002 OF 
1531 0000: 00FF9008 8B 
1532 0000: 00FF900E 81 
1533 0000: 00FF9014 OF 
1534 0000:00FF901A ЗВ 
1535 0000: 00FF9020 OF 
1536 0000: 00FF9026 2B 
1537 0000:00ҒҒ9028 OF 
1538 0000: 00FF902E 42 
1539 0000:00FF902F E8 
1540 0000: 00FF9034 c3 
1541 0000:00FF9035 BE 
1542 0000:00FF903A E9 
1543 0000:00FF903F ВЕ 
1544 0000:00FF9044 BO 
1545 0000:00FF9046 ВЕ 
1546 0000:00FF904B B9 
1547 0000:00FF9050 3E 
1548 0000:00FF9053 сз 
1549 0000:00FF9054 BO 
1550 0000:00FF9056 Е8 
1551 0000:00FF905B C3 
1552 0000:00FF905C 50 
1553 0000:00FF905D 53 
1554 0000:00FF905E 52 
1555 0000:00FF905F 8B 
1556 0000:00FF9065 BO 
1557 0000:00ЕЕ9067 ВА 
1558 0000:00FF906C ЕЕ 
1559 0000:00FF906D BO 
1560 0000:00FF906F ЕЕ 
1561 0000:00ЕЕ9070 BO 
1562 0000:00FF9072 EE 
1563 0000:00FF9073 BO 
1564 0000:00FF9075 ВА 
1565 0000:00FF907A ЕЕ 
1566 0000:00FF907B Cl 
1567 0000:00FF907E В0 
1568 0000:00FF9080 EE 
1569 0000:00FF9081 C1 
1570 0000:00FF9084 BO 
1871 0000:00ҒҒ9086 ВА 
1572 0000:00FF908B ЕЕ 
1573 0000:00FF908C C1 
1574 0000:00FF908F BO 
1373 0000:00FF9091 BA 
1576 0000:00FF9096 EE 
1571 0000:00ҒҒ9097 5А 
1578 0000:00ҒҒ9098 5В 
1579 0000:00FF9099 58 
1580 0000:00FF909A C3 
1581 0000:00FF909B E8 
1582 0000:00ҒҒ90А0 3C 
1583 0000:00FF90A2 OF 
1584 0000: ООЕЕЗОАВ Е8 
1585 0000:00FF90AD зс 
1586 0000:00FF90AF 74 
1587 0000:00FF90B1 E8 
1588 0000:00FF90B6 3c 
1589 0000:00FF90B8 74 
1590 0000:00FF90BA 8В 
1591 0000:00ҒҒ90С0 81 
1592 0000:00ҒҒ90С6 ОЕ 
1593 0000: ООЕЕЗОСС 3B 
1594 0000:00FF90D2 0Ғ 
1595 0000:00FF90D8 8B 
1596 0000:00FF90DE 81 
1597 0000:00FF90E4 OF 
1598 0000:00FF90EA 3В 
1599 0000:00FF90F0 OF 
1600 0000:00FF90F6 2B 
1601 0000: ООЕЕЗОЕВ OF 
1602 0000:00FF90FE 41 
1603 0000:00FF90FF 8B 
1604 0000:00FF9101 33 
1605 0000:00FF9103 51 
1606 0000:00FF9104 56 
1607 0000:00FF9105 02 
1608 0000:00FF9107 46 
1609 0000:00FF9108 E2 
1610 0000:00FF910A АЗ 
1611 0000:00FF910F ВВ 
1612 0000:00FF9114 E8 
1613 0000:00FF9119 BE 
1614 0000:00FF911bE B9 
1615 0000:00FF9123 E8 
1616 0000:00FF9128 BB 
1617 0000:00FF912D E8 
1618 0000:00FF9132 BB 


SDK-386™ User's Manual 


0A 


09 


9c 


FO 


FO 


08 


08 


FO 


08 


FO 


09 


AS 
09 


09 


А8 
00 
87 
9c 
7B 
AC 
00 
69 
9c 
5D 


ЗЕ 


02 
0Е 
07 
02 
00 
00 
ОЕ 
06 
00 


00 


02 


00 


00 


00 


00 


00 


00 
00 
00 
00 
00 
00 
00 
00 
00 


00 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


00 
00 
00 
00 
00 


00 
00 


00 


00 


00 


00 


00 


00 


00 


00 
00 


00 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


00 


00 
00 
00 
00 
00 
00 
00 
00 


00 


00 


00 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


00 


TAPE WRT: 


CMP AL,13H 

JE D3H 

CALL OFFSET 0A78H 

CMP AL,13H 

JE EEH 

MOV EAX,START ADDRESS 
CMP EAX, 0300H 


MOV EDX,END ADDRESS 
CMP EDX,0300H 


MOV ESI,OFFSET OFF848AH 
JMP 05H 

MOV Е51,0ҒҒ849ВН 

MOV AL,FFH 

MOV EDI,OFFSET 02ЕСН 

MOV ECX,OFFSET 11H 

REP MOVSB DS: [EDI],CS: [ESI] 


PUSH EDX 

MOV EBX,SYS FLAGS 

MOV AL,2AH 

MOV EDX,OFFSET S PORT 8 
OUT DX,AL 

MOV AL,3AH 

OUT DX,AL 

MOV AL, 1AH 

OUT DX,AL 

MOV AL,13H 

MOV EDX,OFFSET S PORT 0 
OUT DX,AL 

ROR EBX, 08H 

MOV AL,07H 

OUT DX,AL 

ROR EBX, 08H 

MOV AL, 80H 

MOV EDX,OFFSET 5 РОВТ 10 
OUT DX,AL 

ROR EBX, 08H 

MOV AL,BBH 

MOV EDX,OFFSET S PORT 4 
OUT DX,AL 

POP EDX 

POP EBX 

POP EAX 


CALL 098AH 
CMP AL,13H 
JZ T W 1 
CALL 0998H 
CMP AL,13H 
22 ЕАН 
CALL 09AAH 
CMP AL,13H 
22 EEH 
MOV EBX,START ADDRESS 
CMP EBX, 0300H 
JL TW 2 
CMP EBX, (МЕМ VAL] 
JG TW 2 
MOV ECX, END_ADDRESS 
CMP ECX, 0300H 
іти 2 
CMP ЕСХ, [MEM VAL] 
JG T W 2 
SUB ЕСХ,ЕВХ 
JL T_W_3 
INC ECX 
МОУ Е5І,ЕВХ 
XOR EAX, EAX 
PUSH ECX 
PUSH ESI 
ADD AL, [ESI] 
INC ESI 
LOOP FBH 
MOV 02В0Н, EAX 
MOV EBX, ОЕЕЕН 
CALL 070CH 
MOV ESI,02A4H 
MOV ECX, 10H 
CALL 048H 
MOV ЕВХ,ОЕЕЕН 
CALL 06FDH 
MOV EBX, 20H 
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1619 0000:00ҒҒ9137 Ев 
1620 0000:00ҒҒ913С SE 
1621  0000:00FF913D 59 
1622  0000:00FF913E E8 
1623 0000:00ҒҒ9143 ВВ 
1624 0000:00ҒҒ9148 E8 
1625 0000:00ҒҒ9140 Е8 
1626  0000:00FF9152 СЗ 
1627  0000:00FF9153 BE 
1628 0000:00ҒҒ9158  E9 
1629 0000:00FF915D ВЕ 
1630 0000:00FF9162 ВЕ 
1631  0000:00FF9167 B9 
1632 0000:00FF916C 3E 
1633  0000:00FF916F СЗ 
1634 0000:00FF9170 8A 
1635  0000:00FF9172 51 
1636  0000:00FF9173 BA 
1637 0000:00FF9175 BB 
1638 0000:00FF917A E8 
1639 0000:00ҒҒ917Ғ ВВ 
1640 0000:00ЕЕ9184 Ев 
1641 0000: 00FF9189 BB 
1642 0000: 00FF918E DO 
1643 0000:00FF9190 OF 
1644 0000:00ЕЕ9196 E8 
1645 0000:00ҒҒ9198 Е9 
1646  0000:00FF91A0 Е8 
1647  0000:00FF91A5 FE 
1648 0000:00ЕЕ91А7 75 
1649  0000:00FF91A9 59 
1650 0000:00ҒҒ91АА 46 
1651 0000:00ҒҒ91АВ Е2 
1652 0000:00FF91AD СЗ 
1653 0000:00FF91AE E8 
1654 0000:00FF91B3 3c 
1655 0000:00FF91B5 OF 
1656 0000:00FF91BB B9 
1657 0000:00FF91CO BE 
1658 0000:00FF91C5 BF 
1659 0000:00ҒҒ91СА ЗЕ 
1660  0000:00FF91CD Ев 
1661  0000:00FF91D2 B9 
1662 0000:00ЕЕ9107 E8 
1663  0000:00FF91DC 7D 
1664  0000:00FF91DE  E2 
1665 0000:00ҒҒ91Е0 ВЕ 
1666  0000:00FF91bES B9 
1667 0000:00ЕЕ91ЕА E8 
1668  0000:00FF91EF ВЕ 
1669 0000:00FF91F4 BF 
1670 0000:00FF91F9 B9 
1671 0000:00FF91FE 3E 
1672  0000:00FF9201 C6 
1673 0000:00ЕЕ9204 B9 
1674 0000:00FF9209 BE 
1675 0000:00FF920E BF 
1676 0000:00FF9213 Е8 
1677 0000:00ҒҒ9218 E8 
1678 0000:00ЕЕ9210 Al 
1679  0000:00FF9222 8B 
1680 0000:00ҒҒ9228 ЗВ 
1681  0000:00FF922A 75 
1682  0000:00FF922C ВЕ 
1683 0000:00ЕЕ9231 BE 
1684 0000:00FF9236 B9 
1685 0000:00FF923B 3E 
1686 0000:00ҒЕ923Е Al 
1687 0000:00FF9243 8B 
1688 0000:00FF9249 2B 
1689 0000:00FF924B 41 
1690  0000:00FF924C 8B 
1691 0000:00FF924E 51 
1692 0000:00FF924F 57 
1693 0000:00FF9250 E8 
1694 0000:00ЕЕ9255 7D 
1695 0000:00ЕЕ9257 E8 
1696 0000:00FF925C 7D 
1697 0000:00FF925E E8 
1698 0000:00ҒҒ9263  5F 
1699  0000:00FF9264 59 
1700 0000:00ЕЕ9265 33 
1701 0000:00ҒҒ9267 02 
1702  0000:00FF9269 47 
1703  0000:00FF926A  E2 
1704 0000:00FF926C 8B 
1705 0000:00FF9272 3B 
1706 0000:00FF9274 OF 
1707 0000:00FF927A 8B 
1708 0000:00ҒҒ927С АЗ 
1709 0000:00ҒҒ9281 E8 
1710 0000:00ҒҒ9286 C3 
1711 0000:00ҒҒ9287 B9 
1712  0000:00FF928C ВЕ 
1713 0000:00ҒҒ9291 ВЕ 
1714 0000:00ҒҒ9296 ЗЕ 
1715  0000:00FF9299 СЗ 
1716 0000:00ҒҒ929А ВВ 
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ТАРЕ RD: 


CALL 06ЕЭН 


РОР 
РОР 


ЕЗІ 
ЕСХ 


CALL 2DH 


MOV 


EBX, 22H 


CALL 06Е2Н 
CALL 082FH 


ESI, OFF848AH 
05H 
ESI,0FF849BH 
EDI, 02ECH 
ECX,11H 


MOVSB DS: [EDI], CS: [ESI] 


AL, [ESI] 


PUSH ECX 


MOV 
MOV 


AH, 08H 
EBX, 01H 


CALL 06В0Н 


MOV 


EBX, 01H 


CALL 069CH 


MOV 
RCL 


EBX, 01H 
AL 


JNAE T W 4 
CALL 068AH 


JMP 


05H 


CALL 068AH 


DEC 
JNE 
POP 
INC 


AH 

CCH 
ECX 
ESI 


LOOP C3H 


RET 


CALL 0877H 


CMP 


AL,13H 


JZTRI 


MOV 
MOV 


MOV EDI,OFFSET DISPBF 
ВЕР MOVSB DS: [EDI],CS: [ESI] 


ECX, 11H 
ESI, OFF8437H 


CALL 0595H 


MOV 


ECX, EEH 


CALL F3H 


JNL 


F4H 


LOOP F7H 


MOV EDI, OFFSET MEM VAL 2 


MOV 


ECX, 10H 


CALL ABH 


ESI, OFF8461H 


EDI, OFFSET DISPBF 

ECX, BYTE PTR 08H 

MOVSB DS: [EDI],CS: [ESI] 
[EDI],BYTE PTR 7EH 


ECX, 04H 


ESI,OFFSET MEM VAL 2 


EDI, 02FCH 


CALL 07DOH 
CALL 054AH 


SUB 
INC 
MOV 


EAX,DATA MODE 
EBX,MEM VAL 2 
EAX, EBX 

A6H 


EDI, OFFSET DATA MODE 
ESI,OFFSET MEM VAL 2 


ECX, 10H 


MOVSB DS: [EDI],CS: [ESI] 
EAX, START ADDRESS 
ECX,END ADDRESS 


ECX, EAX 
ECX 
EDI,EAX 


PUSH ECX 
PUSH EDI 
CALL 7AH 


JNL 


F9H 


CALL 73H 


JNL 


F2H 


CALL 37H 


POP 
POP 
XOR 
ADD 
INC 


EDI 
ECX 
EAX, EAX 
AL, [EDI] 
EDI 


LOOP FBH 


MOV EBX, DEST_ADDRESS 


CMP 
JNZ 
MOV 
MOV 


EAX, EBX 
TRZ 
EAX, EDI 
02A0H, EAX 


CALL 06ҒВН 


ECX, 011H 
ESI, OFF8479H 
EDI, 02ECH 


MOVSB DS: [EDI], CS: [ESI] 


EBX, 0800H 
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1717 0000:00FF929F E8 
1718 0000:00ҒҒ92А4 с 
1719 0000:00ҒҒ92А6 E8 
1720 0000:00FF92AB OF 
1721 0000:00ЕЕ92В1 E8 
1722 0000:00FF92B6 OF 
1723 0000:00FF92BC F9 
1724 0000:00FF92BD E9 
1725 0000:00ҒҒ92С2 ЕВ 
1726 0000:00FF92C3 DO 
1727 0000:00FF92C5 FE 
1728 0000:00FF92C7 75 
1729 0000:00FF92C9 88 
1730 0000:00FF92CB 47 
1791 0000:00FF92CC  E2 
1732 0000:00FF92CE C3 
1733 0000:00FF92CF ВА 
1734 0000:00FF92D4 EC 
1735 0000:00FF92D5 DO 
1736 0000:00FF92D7 72 
1737 0000:00FF92D9 EC 
1738 0000:00FF92DA DO 
1739 0000:00FF92DC 72 
1740 0000:00FF92DE DO 
1741 0000:00ҒҒ92Е0 ЕЕ 
1742 0000:00ҒҒ92Е1 33 
1743 0000:00ҒҒ92ЕЗ ЕЕ 
1744 0000:00ҒҒ92Е5 ЕС 
1745 0000:00ҒҒ92Е6 D0 
1746 0000:00ҒҒ92Е8 73 
1747 0000:00FF92EA ЕС 
1748 0000:00ҒҒ92ЕВ D0 
1749 0000:00FF92ED 73 
1750 0000:00FF92EF DO 
1751 0000:00FF92F1 EE 
1752 0000:00ҒҒ92Ғ2 80 
1753 0000:00FF92F5 C3 
1754 0000:00FF92F6 Al 
1755 0000:00FF92FB 3D 
1756 0000:00FF9300 OF 
1757 0000:00FF9306 3B 
1758 0000:00FF930C ОЕ 
1759 0000:00ҒҒ9312 8B 
1760 0000:00FF9318 8B 
1761 0000:00FF931A 03 
1762 0000:00ҒҒ9320 В9 
1763 0000:00FF9325 2B 
1764 0000:00FF9327 FD 
1765 0000:00FF9328 3E 
1766 0000:00FF932B FC 
1767 0000:00FF932C E8 
1768 0000:00FF9331 C3 
1769 0000:00FF9332 B9 
1770 0000:00FF9337 BE 
1771 0000:00FF933C BF 
1772 0000:00FF9341 3E 
1773 0000:00ҒҒ9344 сз 
1774 0000:00ҒҒ9345 8В 
1775 0000:00ҒҒ934В 81 
1776 0000:00FF9351 OF 
1777 0000: 00FF9357 3B 
1778 0000: 00FF935D OF 
1779 0000: 0OOFF9363 8B 
1780 0000: 00FF9365 03 
1781 0000: 00FF936B 8B 
1782 0000: 00FF9371 2B 
1783 0000: 00FF9373 3E 
1784 0000: 00FF9376 Е8 
1785 0000:00ҒҒ937В C3 
1786 0000:00FF937C B9 
1787 0000:00FF9381 BE 
1788 0000:00FF9386 BF 
1789 0000:00FF938B 3E 
1790 0000:00FF938E сз 
1791 0000:00FF938F E8 
1792 0000:00FF9394 3C 
1793 0000:00FF9396 OF 
1794 0000:00FF939C Al 
1795 0000:00FF93A1 8B 
1796 0000:00FF93A3 8B 
1797 0000:00FF93A9 03 
1798 0000:00FF93AB 8B 
1799 0000:00FF93AD A1 
1800 0000:00FF93B2 3D 
1801 0000:00FF93B7 OF 
1802 0000:00FF93BD 3B 
1803 0000:00FF93C3 OF 
1804 0000:00FF93C9 2B 
1805 0000:00FF93CB 83 
1806 0000:00FF93CE ОЕ 
1807 0000:00FF93D4 83 
1808 0000:00FF93D7 OF 
1809 0000: 00FF93DD 3D 
1810 0000: 00FF93E2 OF 
1811 0000: 00FF93E8 3D 
1812 0000: 00FF93ED OF 
1813 0000: ООЕЕЗЗЕЗ 88 
1814 0000: 00FF93F5 Е9 
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T R 13: 


INSERT: 


DELETE: 


RELTV: 


CALL 2BH 

JL F9H 

CALL 24H 

JL T_R_3 
CALL 19H 

JL T_R_4 

STC 

JMP 01Н 

сіс 

ЕСІ, BL 

DEC ВН 

JNE D6H 

MOV [EDI],BL 
INC EDI 

LOOP CCH 

RET 

MOV EDX, 0E005H 
IN AL, DX 

RCL AL 

JNAE T R 5 
IN AL,DX 

RCL AL 

JNAE T R 5 
RCL AL 

OUT DX,AL 
XOR ЕАХ,ЕАХ 
INC AH 

IN AL,DX 

RCL AL 

JNB T R 13 
IN AL,DX 

RCL AL 

JNB T R 13 
RCL AL 

OUT DX,AL 
SUB AH, 10H 
RET 

MOV EAX, [02A0H] 
CMP EAX, 0300H 


MOV EDI, ESI | 

ADD EDI,A MODE 

MOV ECX, 07E01H 

SUB ECX, EAX 

STD 

REP MOVSB DS: [EDI],CS: [ESI] 
CLD 

CALL 0650H 


MOV ECX,011H 

MOV ESI, OFF848AH 

MOV EDI, 02ECH 

REP MOVSB DS: [EDI],CS: [ESI] 


MOV ESI,CURRENT ADDRESS 
CMP ESI,0300H 

JL T_R_6 

CMP ESI, [MEM VAL] 

JG T R_6 | 

MOV EDI,ESI 

ADD ESI,A MODE 

MOV ECX,MEM VAL 

SUB ECX,ESI 

REP MOVSB DS: [EDI],CS: [ESI] 
CALL 0606H 

RET 

MOV ECX,011H 

MOV ESI,00FF848AH 

MOV EDI,OFFSET DISPBF 
REP MOVSB 05: [EDI],CS: [ESI] 
RET 

CALL 06Е7Н 

CMP AL,13H 

J2 T R 12 

EAX,CURRENT ADDRESS 
EDI, EAX 

ECX, A_MODE 

ADD EAX, ECX 

MOV EBX, EAX 

MOV EAX,MOVE INFO 

CMP EAX, 0300H 


FE 


CMP EAX, OFFFFFF80H 
JLTRS 

СМР EAX, 000000007FH 
JG TR 8 

MOV [EDI],AL 

JMP 022H 
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1815  0000:00FF93FA 3р 
1816  0000:00FF93FF ОҒ 
1817  0000:00FF9405 3D 
1818 0000:00FF940A OF 
1819 0000:00FF9410 88 
1820 0000:00ҒҒ9412 47 
1821 0000:00FF9413 88 
1822 0000:00ҒҒ9415  E9 
1823 0000:00FF941A 89 
1824 0000:00FF941C 8B 
1825 0000:00ҒҒ941Е АЗ 
1826 0000:00ҒҒ9423 E8 
1827 0000:00ҒҒ9428 СЗ 
1828 0000:00ҒҒ9429 BE 
1829 0000:00FF942E E9 
1830 0000:00FF9433 BE 
1831 0000:00FF9438 BF 
1832 0000:00FF943D B9 
1833 0000:00FF9442 3E 
1834 0000:00FF9445 C3 
1835 
1836 
1837 
1838 
1839 
1840 0000:00FF9446 
1841 0000:00ҒҒ9446 33 
1842 0000:00FF9448 25 
1843 0000:00ҒҒ9440 8В 
1844 0000:00ҒҒ944Ғ Cl 
1845 0000:00ЕЕ9452 ВЕ 
1846 0000:00ҒҒ9457 03 
1847 0000:00ЕЕ9459 ВЕ 
1848 0000:00ЕЕ9458 B9 
1849 0000:00ЕЕ9463 ЗЕ 
1850 0000:00ҒҒ9466 С6 
1851 0000: ООЕЕ94 69 
1852 0000: 00FF 9469 8B 
1853 0000: ООЕЕ 94 6В С1 
1854 0000:00ҒҒ946Е ВЕ 
1855 0000:00ҒҒ9473 03 
1856 0000:00FF9475 8B 
1857 0000:00ҒҒ9477 ВЕ 
1858 0000:00FF947C B9 
1859 0000:00FF9481 E8 
1860 0000:00FF9486 E8 
1861  0000:00FF948B ЗС 
1862  0000:00FF948D OF 
1863 0000:00ЕЕ9493 ЗС 
1864 0000:00ҒҒ 9495 OF 
1865 0000:00ҒҒ9498 ЗС 
1866 
1867 0000:00ЕЕ9490 7Ғ 
1868 0000:00ҒҒ949Ғ ЕВ 
1869 0000:00ҒҒ94А1 
1870 0000:00ҒҒ94А1 ВЕ 
1871 0000:00ҒҒ94А6 C6 
1872 0000:00FF94A9 8B 
1873 0000:00FF94AB BF 
1874 | 0000:00FF94B0 B9 
1875 0000:00FF94B5 E8 
1876 0000:00FF94BA E8 
1877 0000:00FF94BF 3c 
1878 0000:00FF94C1 OF 
1879 0000:00ЕЕ94С7 ЗС 
1880 0000:00ҒҒ94С9 7Ғ 
1881 0000:00ҒҒ94С8 8B 
1882  0000:00FF94CD 8B 
1883 0000:00ЕЕ94СЕ Cl 
1884 0000:00FF94D2 81 
1885 0000:00FF94D8 0A 
1886 0000:00ҒҒ940А 89 
1887 0000:00FF94DC EB 
1888 0000: 00FF94DE 
1889 0000:00FF94DE BE 
1890 0000:00FF94E3 C6 
1891  0000:00FF94E6 ЕВ 
1892 0000:00ҒҒ94Е8 
1893 0000:00FF94E8 
1894 0000:00FF94E8 E8 
1895  0000:00FF94bED СЗ 
1896 
1897 
1898 
1899 
1900 
1901 0000:00FF94EE 33 
1902 0000:00FF94F0 25 
1903 0000:00FF94F5 8B 
1904  0000:00FF94F7 Cl 
1905 0000:00FF94FA BE 
1906  0000:00FF94FF 03 
1907 0000:00FF9501 BF 
1908 0000:00FF9506 B9 
1909 0000:00FF950B 3E 
1910 0000:00FF950E C6 
1911  0000:00FF9511 47 
1912 0000:00FF9512 BE 
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JL T_R 8 


CMP 


EAX, 007FFFH 


JG T_R_8 


MOV 
INC 


[EDI] ,AL 
EDI 
[EDI] , AH 
02H 
[EDI] , EAX 
EAX, EBX 


CMP EAX, OFFFF8000H 


CURRENT_ADDRESS, EAX 


CALL 0559H 


ESI, OFF848AH 
OSH 

ESI, OFF84ACH 
EDI, 0O2ECH 
ECX,011H 


MOVSB 05: [EDI],CS: [ESI] 


° — — = — — — — — — — «ие — ето  —  — «ит a` aD v... — aD ч aD —_ v v... À се 


:THIS ROUTINE ALLOWS THE USER TO REVIEW AND CHANGE THE 32 BIT REGISTER FIELDS 
;IN THE USER TASK STATE SEGMENT: 


TASK S 32 XOR ЕАХ,ЕАХ ;CLEAR EAX 
NEW REG 32 AND EAX,000000FFH ; ISOLATE KEY CODE 
MOV EBX, EAX ;PUT KEY CODE IN EBX 
SHL EBX, 03H ;MULTIPLY BY 8 
MOV ESI,OFFSET REG 32 MSG ;AND GET ADDRESS OF PROPER 
ADD ESI, EBX ;DISPLAY MESSAGE 
MOV EDI,OFFSET DISPBF ;LOAD MESSAGE ІМ DISPLAY BUFFER 


MOV 
REP 


ECX, 00000008H 
MOVSB DS: [EDI],CS: [ESI] 


MOV [EDI], BYTE PTR 7FH ; LOAD ARROW IN DISPLAY BUFFER 
MOV EBX, EAX ;PUT KEY CODE IN EBX 
SHL EBX, 02H ;MULTIPLY BY 4 
MOV ESI,OFFSET USER_CR3 ;AND GET ADDRESS OF FIELD IN 
ADD ESI, EBX ;USER TSS 
MOV EBP, ESI 
MOV EDI, OFFSET DISPBF+16 
MOV ECX, 00000004H 
CALL FORMAT ;FORMAT REGISTER FIELD FOR DISPLAY 
GET_REG_32: CALL KEYBOARD ;GET KEY PRESS 
CMP AL, 19H ;IF INS PRESSED, GO TO CHANGE REG 2 
22 CHANGE REG 32 
CMP AL, 17H ;IF + PRESSED, GO TO END_TASK_STATE_ 
JZ END TASK STATE 32 
СМР AL, OAH ;IF KEY CODE > ОА, GETNEW KEY PRESS 


CHANGE REG 32: 


NEXT 32 DIGIT: 


NEXT 32 INPUT: 


REG MODE 32: 


JG GET REG 32 
JMP NEW REG 32 


MOV EDI,OFFSET DISPBF+8 
MOV [EDI],BYTE РТК 7ЕН 
MOV ESI,EBP 


MOV EDI,OFFSET DISPBF+16 


MOV ECX, 00000004H 
CALL FORMAT 

CALL KEYBOARD 

CMP AL, 17H 

22 REG MODE 32 
CMP AL, OFH 

JG NEXT_32_INPUT 
MOV ESI,EBP 

MOV EBX, [EST] 

ROL EBX, 04H 

AND EBX, FFFFFFFOH 
OR BL,AL 

MOV [ESI],EBX 

JMP МЕХТ 32 DIGIT 


MOV ESI,OFFSET DISPBF+8 
MOV [ESI],BYTE PTR 7FH 
JMP GET_REG 32 


END TASK STATE 32: 


CALL DISPLAY INFO 


;DISPLAY NEW REGISTER 


;PUT ARROW IN DISPLAY BUFFER 


;FORMAT REGISTER FIELD FOR DISPLAY 


;GET NEXT KEY 
;IF % KEY PRESSED, GO BACK Т 


;IF KEY CODE > ОЕН, GET NEW KEY 


;ELSE GET REG DATA 
;ROLL LEFT 4 BITS 
;DELETE LOWER 4 BITS 
;INSERT NEW DATA 
REGISTER FIELD OF TSS 
;GET NEXT DIGIT 


;LOAD INTO 


;LOAD ARROW INTO DISPLAY BUFF 


:GO TO GET REG 32 


;DISPLAY CURRENT ADDRERSS AND DATA 


;THIS ROUTINE ALLOWS THE USER TO REVIEW AND CHANGE THE DATA IN THE 16 BIT 
;REGISTER FIELDS OF THE USER TASK STATE SEGMENT 


TASK S 16: 
NEW REG 16: 


ЕАХ,ЕАХ 
ЕАХ,000000ҒЕН 
ЕВХ,ЕАХ 
ЕВХ,03Н 


Е5І,ЕВХ 
EDI,OFFSET DISPBF 
ECX, 00000008H 


[EDI],BYTE PTR 7FH 


EDI 
ESI,OFFSET X_MSG 


59 


ESI,OFFSET REG_16 MSG 


;CLEAR EAX 

; ISOLATE KEY CODE 

;PUT KEY CODE IN EBX 
;MULTIPLY BY 8 

;GET ADDRESS OF PROPER 
;DISPLAY MESSAGE 

;LOAD IT INTO DISPLAY BUFFER 


MOVSB DS: [EDI], CS: [ESI] 


;LD ARROW INTO DISP BUFFER 


;LD хххххххх INTO DISP BUFF 
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1913 0000:00ҒҒ9517 В9 
1914 0000:00ҒҒ951С ЗЕ 
1915 0000:00FF951F 
1916 0000:00FF951F 8B 
1917 0000:00FF9521 C1 
1918 0000:00FF9524 BE 
1919 0000:00FF9529 03 
1920 0000:00FF952B 8B 
1921 0000:00FF952D BF 
1922 0000:00FF9532 B9 
1923 0000:00FF9537 E8 
1924 0000:00FF953C E8 
1925 0000:00FF9541 зе 
1926 0000:00ҒҒ9543 OF 
1927 0000: 00FF9549 3c 
1928 0000:00FF954B OF 
1929 0000:00FF9551 ac 
1930 0000:00FF9553 7F 
1931 0000:00FF9555 EB 
1932 0000:00FF9557 
1933 0000:00FF9557 BF 
1934 0000:00FF955C C6 
1935 0000:00FF955F 8B 
1936  0000:00FF9561 BF 
1937  0000:00FF9566 B9 
1938 0000:00FF956B E8 
1939 0000:00FF9570 E8 
1940 0000:00FF9575 3C 
1941 0000:00FF9577 OF 
1942 0000:00FF957D 3c 
1943 0000:00FF957F 7F 
1944 0000:00FF9581 8B 
1945 0000:00FF9583 66 
1946 0000:00FF9584 8A 
1947 0000:00FF9586 46 
1948 0000:00FF9587 8A 
1949 0000:00FF9589 C1 
1950 0000:00FF958C 81 
1951 0000:00FF9592 0A 
1952 0000:00FF9594 66 
1953 0000:00FF9595 88 
1954 0000:00FF9597 4E 
1955 0000:00FF9598 88 
1956  0000:00FF959A ЕВ 
1957 0000:00FF959C 
1958 0000:00FF959C BE 
1959 0000:00FF95A1 C6 
1960 0000:00FF95A4 EB 
1961 0000:00FF95A6 
1962 0000:00FF95A6 
1963 0000:00FF95A6 E8 
1964 0000:00FF95AB ез 
1965 
1966 0000:00ЕҒ95АС OF 
1967 0000:00FF95AF 25 
1968 0000:00FF95B4 OD 
1969 0000: 00FF95B9 OF 
1970 0000: 00FF95BC BE 
1971 0000: 00FF95C1 BF 
1972 0000: 00FF95C6 В9 
1973 0000:00ҒҒ95СВ ЗЕ 
1974 0000:00ҒҒ95СЕ 33 
1975 0000:00ҒҒ95р0 
1976 0000:00ҒҒ95р0 ВВ 
1977 0000:00ҒҒ95р5 ВЕ 
1978 0000:00FF95DA 8A 
1979 0000: 00FF9SDC D7 
1980 0000: 00FF9S5DD 88 
1981 0000:00FF95DF BF 
1982 0000:00ҒҒ95Е4 C6 
1983 0000:00FF95E7 OF 
1984 0000:00FF95EA B3 
1985 0000:00FF95EC 8B 
1986 0000:00FF95EE 80 
1987 0000:00FF95F1 OF 
1988 0000: ООЕЕ95Е7 со 
1989 0000:00ҒҒ95ҒА Е2 
1990 0000:00FF95FC BF 
1991 0000:00FF9601 22 
1992 0000:00FF9603 3c 
1993 0000:00FF9605 . OF 
1994 0000:00FF960B C6 
1995 0000:00FF960E E9 
1996 0000:00FF9613 C6 
1997 0000:00FF9616 BF 
1998 0000:00FF961B 8B 
1999 0000:00FF961D Cl 
2000 0000: 00FF9620 03 
2001 0000: 00FF9622 FF 
2002 0000: 00FF9624 A3 
2003 0000: 00FF9629 BE 
2004 0000: 00FF962E BF 
2005 0000: 00FF9633 В9 
2006 0000:00ҒҒ9638 Е8 
2007 0000:00FF963D E8 
2008 0000:00FF9642 3c 
2009 0000:00FF9644 OF 
2010 0000:00FF964A 3c 
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GET REG 16: 


CHANGE REG 16: 


NEXT 16 INPUT: 


REG MODE 16: 


NEW BP: 


GET MASK: 


TEST SET: 


NOT SET: 
GET BP DATA: 


NEW BP KEY: 


MOV ECX, 00000008H 

REP MOVSB DS: [EDI],CS: [ESI] 

MOV EBX,EAX ;PUT KEY CODE INTO EBX 

SHL EBX, 02H :MULTIPLY BY 4 

MOV ESI,OFFSET USER ES ;GET ADDRESS OF REGISTER FIELD ОҒ 
ADD ESI,EBX ;USER TSS 

MOV EBP, ESI 

MOV EDI,OFFSET DISPBF+16 

MOV ECX, 00000002H 

CALL FORMAT ; FORMAT F TA FOR DISPLAY 
CALL KEYBOARD ;GET NEXT Ко PRESS 

CMP AL, 19H ;IF INS WAS PRESSED 

JZ CHANGE_REG 16 :GO TO CHANGE REG 16 

CMP AL,17H ;IF TS16 WAS PRESSED 

JZ END TASK STATE 16 :GO TO END TASK STATE 16 

CMP AL, 06H ;IF KEY CODE > 06H, GET NEW KEY CODE 
JG GET_REG 16 

JMP NEW REG 16 ;ELSE DISPLAY REG DATA 

MOV EDI,OFFSET DISPBF+8 ¿LOAD ARROW INTO DISPLAY 
MOV [EDI],BYTE PTR 7EH 

NEXT 16 DIGIT: MOV ESI,EBP :ЕМТ REG DATA FOR DISP 


MOV EDI,OFFSET DISPBF+16 
MOV ECX, 00000002H 
CALL FORMAT 

CALL KEYBOARD 

CMP AL,17H 

J2 REG_MODE_16 
CMP AL, ОЕН 

JG МЕХТ 16 INPUT 
MOV ESI, EBP 

DB DATA_SZ 

MOV BL, [ESI] 

INC ESI 

MOV BH, [ESI] 

ROL EBX, 04H 

AND EBX, FFFFFFFOH 
OR BL, AL 

DB DATA 52 

[ESI], BH 

ESI 

[ESI],BL 
NEXT 16 DIGIT 


ESI,OFFSET DISPBF+8 
[ESI],BYTE PTR 7FH 
GET_REG 16 


DISPLAY_INFO 


AND EAX, 000002AAH 

OR ЕАХ,00000200Н 

DR7, EAX 

ESI,OFFSET BRPT_MSG 
EDI,OFFSET DISPBF 

ECX, 08H 

MOVSB DS: [EDI],CS: [ESI] 
EDX, EDX 


EBX, OFFSET HEXCODES 
EDI,OFFSET DISPBF+5 
AL, DL 


[EDI], AL 
EDI,OFFSET DISPBF+8 
[EDI], BYTE PTR 7EH 
EAX, DR7 

BL, 02H 

ECX, EDX 

CL, 00H 

22 TEST SET 

SHL BL, 02H 

LOO? GET MASK 
EDI,OFFSET DISPBF+7 
AL,BL 

AL, 00H 

NOT SET 

[EDI],BYTE PTR 53H 
GET BP DATA 
[EDI],BYTE PTR 43H 
EDI,OFFSET GET DRX 
ECX, EDX 


MOV EDI,OFFSET DISPBF+16 
MOV ECX,00000004H 


СЕТ NEXT KEY PRESS 
;IF +, GO ТО REG MODE 16 


;IF GREATER THAN OF 


;GET NEW KEY CODE 
;GET REG FIELD DATA 


;ROLL LEFT 4 BITS 
;CLEAR LOWER 4 BITS 
;INSET NEW DATA 

¿LOAD INTO REG FIELD 


:СЕТ NEXT DIGIT 
;LOAD ARROW INTO DISPLAY 


:GO TO GET REG 16 


;DISPLAY CURRENT ADDRESS AND DATA 
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2011  0000:00FF964C ОҒ 
2012  0000:00FF9652 3С 
2013 0000:00FF9654 OF 
2014 0000:00FF965A 3c 
2015 0000:00FF965C OF 
2016 0000:00FF9662 3c 
2017 0000:00FF9664 OF 
2018 0000: 00FF966A EB 
2019 0000: 00FF966C 
2020 0000: 00FF966C OF 
2021 0000: 00FF966F OA 
2022 0000: 00FF9671 OF 
2023 0000: 00FF9674 EB 
2024 0000: 00ЕЕ9676 
2025 0000: ООЕЕ9 676 ОЕ 
2026 0000: ООСЕЕ9 679 F6 
2027 0000:00FF967B 22 
2028 0000:00FF967D F6 
2029 0000:00FF967F OF 
2030 0000: 00FF9682 E9 
2031 0000: 00ЕЕ9687 
2032 0000: 00FF9687 FE 
2033 0000:00FF9689 80 
2034 0000: 00FF968C OF 
2035 0000: 00FF9692 Е9 
2036 0000:00ҒҒ9697 
2037 0000:00FF9697 FE 
2038 0000:00FF9699 80 
2039 0000:00FF969C OF 
2040 0000: 00FF96A2 E9 
2041 0000: 00FF96A7 
2042 0000: 00FF96A7 BE 
2043 0000: 00FF96AC 8B 
2044 0000: 0OOFF96AE Cl 
2045 0000:00FF96B1 81 
2046 0000:00FF96B7 0A 
2047 0000:00FF96B9 8B 
2048 0000: 00FF96BB BF 
2049 0000: 00FF96CO0 8B 
2050 0000: 00FF96C2 СІ 
2051 0000: 00ЕЕ96С5 03 
2052 0000:00FF96C7 FF 
2053 0000:00FF96C9 E9 
2054 0000: 00FF96CE 
2055 0000: 00FF96CE 
2056 0000:00FF96CE OF 
2057 0000: 00FF96D1 C3 
2058 0000:00FF96D2 OF 
2059 0000:00FF96D5 C3 
2060 0000:00FF96D6 OF 
2061 0000 :00FF96D9 C3 
2062 0000:00FF96DA OF 
2063 0000:00FF96DD C3 
2064 0000: 00FF96DE 
2065 0000:00FF96DE OF 
2066 0000:00FF96E1 C3 
2067 0000:00FF96E2 OF 
2068 0000:00FF96E5 C3 
2069 0000:00FF96E6 OF 
2070 0000 : 00FF96E9 C3 
2071 0000:00FF96EA OF 
2072 0000:00FF96ED C3 
2073 0000: O0FF96EE 
2074 0000:00FF96EE OF 
2075 0000:00FF96F1 A3 
2076 0000:00FF96F6 OF 
2077 0000: 00FF96F9 A3 
2078 0000: 00FF96FE OF 
2079 0000: 00FF9701 A3 
2080 0000: 00FF9706 OF 
2081 0000:00FF9709 A3 
2082 0000: 00FF970E OF 
2083 0000: 00FF9711 A3 
2084 0000: OOFF9716 
2085 0000: 00FF9716 Ев 
2086 0000:00ҒҒ971В СЗ 
2087 0000:00ЕЕ971С 
2088 
2089 
2090 
2091 0000:00ЕЕ971С 53 
2092 0000:00FF971D 51 
2093 0000:00FF971E 52 
2094 0000:00FF971F 55 
2095 0000:00FF9720 
2096 0000:00FF9720 BD 
2097 0000:00FF9725 33 
2098 
2099 0000:00FF 9727 BB 
2100 0000:00FF972C B9 
2101 0000:00FF9731 E2 
2102 0000:00FF9733 F6 
2103 
2104 0000:00FF9735 8A 
2105 0000:00FF9737 BA 
2106 0000:00FF973C EE 
2107 0000:00FF973D 
2108 0000:00FF973D B9 
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05 


38 


3D 


14 


02 


F8 


F8 


F8 


96 


02 


FF 


CO 


C8 


DO 


D8 


CO 


C8 


DO 


D8 


CO 
02 
C8 
02 
DO 
02 
D8 
02 
F8 
02 


02 


00 


01 


01 


EO 


00 


00 


00 


00 


00 


ЕЕ 


ЕЕ 


ЕЕ 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


ЕЕ 


00 
ЕЕ 


00 


FF 


00 


FF 


00 


FF 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


SET BP: 


CLEAR BP: 


DOWN BP: 


CHANGE BP: 


GET DRX: 


PUT DRX: 


LEAVE BP: 


22 UP BP 
CMP AL, 13H 

22 DOWN BP 

СМР AL, 12H 

JZ CLEAR_BP 
CMP AL, 11H 

22 SET_BP 

ОМР NEW BP KEY 


MOV EAX, DR7 
OR AL, BL 
MOV DR7, EAX 
JMP TEST SET 


MOV EAX,DR7 
NOT BL 

AND AL,BL 
NOT BL 

MOV DR7,EAX 
JMP TEST SET 


INC DL 
CMP DL, 03H 
JG LEAVE_BP 
JMP NEW BP 


DEC DL 
CMP DL, 00H 
JL LEAVE BP 
JMP NEW BP 


MOV ESI,OFFSET TEMP 0 
MOV ECX, [ESI] 

ROL ECX, 04H 

AND ECX,FFFFFFFOH 
OR CL, AL 

MOV EAX,ECX 

MOV EDI,OFFSET PUT DRX 
MOV ECX,EDX 

SHL ЕСХ,02Н 

ADD EDI,ECX 

CALL EDI 

JMP GET BP DATA 


MOV EAX,DRO 
MOV EAX,DR1 


MOV EAX,DR2 


MOV EAX,DR3 


MOV DRO,EAX 
MOV DR1,EAX 
MOV DR2,EAX 


MOV DR3,EAX 


MOV EAX, DRO 
MOV DEBUG REG 0,ЕАХ 
MOV EAX, DR1 
MOV DEBUG REG 1,ЕАХ 
MOV EAX, DR2 
MOV DEBUG REG 2, EAX 
MOV EAX, DR3 
MOV DEBUG REG 3,EAX 
MOV EAX, DR7 
MOV DEBUG REG 7,EAX 


CALL DISPLAY INFO 


COLS: 
DELAY: 


PUSH EBX 
PUSH ECX 
PUSH EDX 
PUSH EBP 


МОУ ЕВР,ОН ` 
XOR ЕАХ,ЕАХ 


МОУ ЕВХ,108Н 
MOV ECX,01A4H 
LOOP DELAY 
NOT BH 


MOV AL,BH 


MOV EDX,OFFSET PORTC L 


OUT DX,AL 


MOV ЕСХ,05Н 


61 


;USE EBP TO STORE KEY STAT 
;CLEAR  EAX 

; INITIALIZE COLUMN STROBER (BH) 
¿AND ROW COUNTER (BL) 

;SET DELAY COUNTER 

;LOOP FOR DEBOUNCE 

;SET SELECTED COLUMN LOW, 

; ALL OTHERS HIGH 

;OUTPUT BH TO ACTIVATE COLUMN 


;FIVE KEYS IN COLUMN TO BE READ 
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2109 0000:00ҒҒ9742 ВА 
2110  0000:00FF9747 ЕС 
2111  0000:00FF9748 FE 
2112  0000:00FF974A DO 
2113  0000:00FF974C OF 
2114  0000:00FF9752 8B 
2115  0000:00FF9754  E2 
2116  0000:00FF9756 F6 
2117  0000:00FF9758 DO 
2118  0000:00FF975A FE 
2119 0000:00ҒҒ975С 75 
2120 0000:00ҒҒ975Е 8В 
2121  0000:00FF9760 86 
2122 0000:00ҒҒ9762 
2123 0000:00FF9762 5р 
2124 0000:00ҒҒ9763 SA 
2125  0000:00FF9764 59 
2126  0000:00FF9765 5B 
2127 0000:00ҒҒ9766 
2128 0000:00ЕЕ9766 СЗ 
2129 0000:00ҒҒ9767 
2130 0000:00ЕЕ9767 
2131 
2132 
2133 
2134 0000:00ҒҒ9767 
2135 0000:00FF9767 50 
2136  0000:00FF9768 51 
2137  0000:00FF9769 52 
2138  0000:00FF976A 56 
2139 0000:00ҒҒ976В 
2140 0000:00FF976B E8 
2141 0000:00FF9770 BO 
2142 
2143 0000:00FF9772 BA 
2144 0000:00FF9777 EE 
2145  0000:00FF9778 ВО 
2146 0000:00FF977A ВА 
2147  0000:00FF977F EE 
2148 0000:00ҒҒ9780 ВО 
2149 0000:00ЕЕ9782 ЕЕ 
2150 0000:00FF9783 
2151 0000:00FF9783 Ев 
2152  0000:00FF9788 BO 
2153 
2154  0000:00FF978A ВА 
2155 0000:00ҒҒ978Ғ ЕЕ 
2156 0000:00ҒҒ9790 BO 
2157 0000:00ЕЕ9792 ВА 
2158 0000:00ЕЕ9797 ЕЕ 
2159 0000:00ҒҒ9798 BO 
2160  0000:00FF979A ЕЕ 
2161  0000:00FF979B 
2162  0000:00FF979B Е8 
2163  0000:00FF97A0 В0 
2164 
2165 0000:00FF97A2 BA 
2166  0000:00FF97A7 ЕЕ 
2167  0000:00FF97A8 В0 
2168 0000:00ҒҒ97АА ВА 
2169  0000:00FF97AF ЕЕ 
2170  0000:00FF97BO BO 
2171  0000:00FF97B2 ЕЕ 
2172 0000:00ҒҒ97В3 
2173  0000:00FF97B3 Е8 
2174  0000:00FF97B8 BO 
2175 
2176 0000:00FF97BA BA 
2177  0000:00FF97BF ЕЕ 
2178 0000:00ЕЕ97С0О ВО 
2179  0000:00FF97C2 ВА 
2180  0000:00FF97C7 ЕЕ 
2181  0000:00FF97C8 ВО 
2182  0000:00FF97CA ЕЕ 
2183 0000:00FF97CB 
2184  0000:00FF97CB B9 
2185 0000:00ҒҒ9700 ВЕ 
2186 
2187 0000:00ҒҒ9705 E8 
2188 0000:00FF97DA 8A 
2189 0000:00FF97DC BA 
2190  0000:00FF97E1 ЕЕ 
2191  0000:00FF97E2 BO 
2192  0000:00FF97E4 ВА 
2193  0000:00FF97E9 EE 
2194  0000:00FF97EA BO 
2195 0000:00FF97EC EE 
2196  0000:00FF97ED 46 
2197  0000:00FF97EE 
2198  0000:00FF97EE E2 
2199 0000:00ҒҒ97ҒО 
2200 0000:00ҒҒ97Ғ0 SE 
2201  0000:00FF97F1 5A 
2202 0000:00FF97F2 59 
2203 0000:00FF97F3 58 
2204 0000:00ҒЕ97Ғ4 
2205  0000:00FF97F4 СЗ 
2206 0000:00ҒҒ97Ғ5 
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00 EO 00 00 


C4 
D8 
82 02 00 00 00 
E8 
F2 
р7 
С? 


85 00 00 00 
30 
02 Е0 00 00 


05 Е0 00 00 


6D 00 00 00 


02 Е0 00 00 


05 Е0 00 00 


55 00 00 00 


02 Е0 00 00 


05 Е0 00 00 


3D 00 00 00 


02 Е0 00 00 


05 Е0 00 00 


11 00 00 00 
ЕС 02 00 00 


1В 00 00 00 


02 Е0 00 00 


05 Е0 00 00 


Е5 


ROWS : 


SKIP 


СЕТ ВАСК: 


LCD DISPLAY: 


WRITE CHAR: 


CALL BUSY 
MOV AL, ВСН 


MOV EDX,OFFSET 
IN AL,DX 
INC AH 

RCR AL 

JNAE SKIP 
MOV EBP,EAX 
LOOP ROWS 
NOT BH 

ROL BH 

DEC BL 

JNZ COLS 
MOV ЕАХ,ЕВР 
XCHG AL, AH 


POP EBP 
POP EDX 
POP ECX 
POP EBX 


PUSH EAX 
PUSH ECX 
PUSH EDX 
PUSH ESI 


CALL BUSY 
MOV AL,30H 


EDX, OFFSET 
DX, AL 

MOV АШ,ҒІН 
EDX, OFFSET 
DX, AL 
AL,F3H 

DX, AL 


CALL BUSY 
AL, 0CH 


EDX, OFFSET 
DX, AL 

MOV AL,F1H 
EDX, OFFSET 
DX, AL 

AL, F3H 

DX, AL 


CALL BUSY 
AL, 06H 


EDX, OFFSET 
DX, AL 

AL, F1H 
EDX, OFFSET 
DX, AL 

AL, F3H 

DX, AL 


EDX, OFFSET 
DX, AL 

AL, F1H 
EDX, OFFSET 
DX, AL 

AL, F3H 

DX, AL 


MOV ECX,17 
MOV ESI,OFFSET DISPBF 


‘CALL BUSY 


8388358 


OUT 
INC 


AL, [ESI] 
EDX,OFFSET PORTB L 
DX, AL 
AL,F9H 
EDX,OFFSET PORTC H 
DX, AL 
AL,FBH 
DX, AL 
ESI 


LOOP WRITE CHAR 


POP ESI 


POP EDX 
POP ECX 
POP EAX 


RET 


PORTA L 


;READ IN KEY STATUS FOR COLUMN 


;CHECK STATUS OF EACH KEY 


;UPDATE DIGIT STROBER 
;DECREMENT DIGIT COUNTER 
;READ NEXT COLUMN 

;PUT RESULTS IN AX 


* ———— — —— —— —  — —— — — — —— — —— —— —  — — —  — — a — —— «ке a — «к — «к» «ке «же «к «к — a «к- — — «ке «ке «ме «ж» ме «же «ке m «ме «к» чш (ш — — —— чыз — Á— —— —  — чш — —— 


;WAIT TILL DISPLAY NOT BUSY 
;WRITE FUNCTION SET COMMAND 
;8 BITS DATA, 2LINES, 5x7 FONT 


PORTB L 
;RAISE E LINE 
PORTC H 
; LOWER E LINE 
;WAIT TILL DISPLAY NOT BUSY 
;WRITE DISPLAY ON/OFF COMMAND 
;TURN ON, NO CURSOR, NO BLINK 
PORTB L 
;RAISE E LINE 
PORTC H 
; LOWER E LINE 
;WAIT TILL DISPLAY NOT BUSY 
;WRITE ENTRY MODE SET COMMAND 
;INC DD RAM ADDRESS, NO SHIFT 
PORTB L 
;RAISE E LINE 
PORTC H 


; LOWER E LINE 


; WAIT TILL DISPLAY NOT BUSY 
;WRITE SET DD RAM ADDRESS COMMAND 


;FIRST LINE, 15TH CHARACTER 
PORTB L 
;RAISE E LINE 
PORTC H 


; LOWER E LINE 


;SET FOR EIGHT CHARACTERS 
;PUT END DISPLAY BUFFER 
; ADDRESS IN SI 
; GET CHARACTER 
; WRITE CHARACTER 
;RAISE E LINE 


; LONER E LINE 


Q Copyright, University of Pittsburgh 1990 


Su 


2207 0000:00FF97F5 BO 
2208 0000:00FF97F7 BA 
2209 0000:00FF97FC EE 
2210 0000:00FF97FD BO 
2211 0000:00FF97FF C7 
2212 0000:00FF9805 EE 
2213 0000: OOFF9806 

2214 0000: 00FF9806 Ci 
2215 0000: 00FF980C EC 
2216 0000: 00FF980D 8A 
2217 0000: OOFF980F 

2218 0000: 00FF980F BO 
2219 0000: 00FF9811 BA 
2220 0000: 00FF9816 EE 
2221 0000: OOFF9817 

2222 0000: 00FF9817 80 
2223 0000: 00FF981A 75 
2224 0000: 00FF981C 

2225 0000: 00FF981C BO 
2226 0000: 00FF981E BA 
2227 0000: 00FF9823 EE 
2228 0000: OOFF9824 

2229 0000: 00FF9824 C3 
2230 

223] 

2232 

2233 

2234 

2235 

2236 

2237 

2238 

2239 

2240 

2241 0000:00FF9825 B9 
2242 0000:00FF982A E9 
2243 0000:00FF982F B9 
2244 0000:00FF9834 E9 
2245 

2246 0000: 00FF9839 

2247 0000:00FF9839 53 
2248 0000:00FF983A 51 
2249 0000:00FF983B 8B 
2250 

2251 0000:00FF9841 81 
2252 

2253 0000:00FF9847 8B 
2254 

2255 0000:00FF984D 81 
2256 

2257 0000:00FF9853 E8 
2258 0000:00FF9858 59 
2259 0000:00FF9859 5B 
2260 0000:00FF985A са 
2261 0000: OOFF985B 

2262 0000:00FF985B 50 
2263 0000:00FF985C 52 
2264 0000: OOFF985D 

2265 0000:00FF985D 03 
2266 

2267 0000:00FF985F BO 
2268 0000:00FF9861 C7 
2269 0000: OOFF9867 

2270 0000:00FF9867 EE 
2271 0000:00FF9868 DO 
2272 0000: OOFF986A 

2273 0000:00FF986A 51 
2274 0000:00FF986B E2 
2275 0000:00FF986D 59 
2276 0000: 00FF986E 

2277 0000:00FF986E 4B 
2278 0000:00FF986F 75 
2279 0000:00FF9871 

2280 0000:00FF9871 5A 
2281 0000:00FF9872 58 
2282 0000:00FF9873 ез 
2283 0000:00ҒҒ9874 

2284 

2285 

2286 

2287 

2288 0000: 00FF9874 

2289 0000:00FF9874 53 
2290 0000:00FF9875 51 
2291 0000:00FF9876 55 
2292 0000:00FF9877 56 
2293 0000:00FF9878 57 
2294 

2295 

2296 0000:00FF9879 32 
2297 

2298 

2299 0000:00FF987B BD 
2300 0000:00ҒҒ9880 Е8 
2301 0000:00ҒҒ9885 Е8 
2302 0000:00FF988A зе 
2303 

2304 0000: ООЕЕЗВВС OF 
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92 
06 


F5 


C2 


C2 


EO 


F7 


05 


Е4 


Е1 


90 
06 


22 
2C 
44 
22 


OD 


El 


1D 


ЕЗ 


03 


DB 


CO 


FE 


F6 


CO 


2F 
E2 
92 
00 


85 


EO 00 00 


05 EO 00 


02 EO 00 


EO 00 00 


80 


EO 00 00 


00 00 00 
00 00 00 
00 00 00 
00 00 00 


18 02 00 


FF FF 00 


1A 02 00 


FF FF 00 


00 00 00 


05 EO 00 


99 FF 00 
FE FF FF 
FE FF FF 


0A 00 00 


00 


00 


00 


00 


00 


00 


00 


00 


MOV AL,92H ; SET LOWER PORT B FOR INPUT 
MOV EDX,OFFSET CONTR L 
OUT DX,AL 

MOV AL,F5H 

MOV EDX,PORTC H 


OUT DX,AL 


BUSY: 


STILL BUSY: ;RAISE E, READ DATA 


; INPUT 
;INPUT DATA 


MOV EDX,PORTB L 
IN AL, DX 

MOV AH,AL 

MOV AL,F7H ; LOWER E LINE 
MOV EDX,OFFSET PORTC_H 

OUT DX,AL 


AND AH, 80H 
JNZ STILL BUSY 


MOV AL, 90H ;SET PORT B FOR OUTPUT 


MOV EDX,OFFSET CONTR_L 
OUT DX,AL 


; BEEP = GENERATES TONE WITH THE FREQUENCY AND DURATION 

; CURRENTLY LOADED INTO MEMORY LOCATIONS FREQ AND 

; DURATION 

; ТОМЕ Е GENERATES ТОМЕ WITH THE FREQUENCY SPECIFIED BY ECX 


; AND DURATION SPECIFIED BY EDX 
十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
MOV ЕСХ,0022Н 
JMP 02CH 
MOV ECX,0044H 
JMP 022H 
十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 二 


PUSH ЕВХ 
PUSH ECX 
MOV ECX,FREQ 
s 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
AND ЕСХ,0000ҒҒҒЕН 
; 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
MOV EBX,DURATION 
i 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
AND EBX, 0000FFFFH 
; 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


ВЕЕР: 


CALL ТОМЕ 
РОР ЕСХ 
РОР ЕВХ 
КЕТ 

ТОМЕ PUSH ЕАХ 
PUSH EDX 
ADD ЕВХ,ЕВХ ;DOUBLE # OF PERIODS TO 

:СЕТ # OF 1/2 PERIODS 

MOV AL,AAH ; LOAD AL 10101010 
MOV EDX,PORTC H 

NEXT PERIOD: OUT DX,AL ;OUTPUT BIT TO SPEAKER 
ROL AL ;GET NEXT BIT TO BE OUTPUT 
PUSH ECX 

FREQ DELAY: LOOP FREQ DELAY ; TIME BETWEEN 1/2 PERIODS IS 

POP ECX ;DETERMINED BY FREQ 
DEC EBX :1/2 PERIOD HAS BEEN GENERATED 


JNZ NEXT PERIOD 


POP EDX 
POP EAX 
RET 


;OTHERWISE, TONE IS COMPLETED 


; KEYBOARD - UPDATES THE DISPLAY AND SCANS THE KEYBOARD UNTIL A KEY IS 
;PRESSED. THE KEYCODE OF THE KEY PRESSED 15 RETURNED ІМ AL 


PUSH EBX 
PUSH ECX 
PUSH EBP 
PUSH ESI 
PUSH EDI 


; 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
XOR AL,AL 
j 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


MOV EBP,OFFSET KEYTABLE 
CALL LCD DISPLAY 

CALL SCAN 

CMP AL, 00H 


;UPDATE DISPLAY 
; SCAN KEYBOARD 
;WAS KEY PRESSED? 


UPDATE DISPLAY: 
GET INPUT: 


JNZ COMPAIR LAST 
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2305 0000:00ҒҒ9892 33 
2306 0000:00FF9894 67 
2307 0000:00FF9895 A3 
2308 0000:00FF989A EB 
2309 0000:00FF989C 8B 
2310 0000:00FF98A2 3A 
2311 0000:00FF98A4 74 
2312 0000:00FF98A6 8A 
2313  0000:00FF98A8 B9 
2314 0000:00FF98AD E8 
2315 0000:00FF98B2 3A 
2316 0000:00FF98B4 #5 
2317 0000:00ҒҒ98В6 Е2 
2318 0000:00FF98B8 3c 
2319 0000: 00FF98BA 7F 
2320 0000:00FF98BC 8A 
2321 0000:00FF98BE 67 
2322 0000:00FF98BF 89 
2323 0000:00FF98C3 E8 
2324 0000:00FF98C8 3c 
2325 0000:00FF98CA OF 
2326 0000:00ҒҒ98р0 8В 
2327 0000:00FF98D2 р7 
2328 0000:00ҒҒ9803 8B 
2329 0000:00ҒҒ98р9 80 
2330 0000:00FF98DC 67 
2331  0000:00FF98DD 89 
2332 0000:00FF98E1 SF 
2333 . 0000:00FF98E2 5E 
2334 0000:00FF98E3 5D 
2335 0000:00ҒҒ98Е4 59 
2336 0000:00ҒҒ98Е5 5В 
2337 0000:00ҒҒ98Е6 C3 
2338 0000: 00FF98E7 
2339 
2340 0000:00FF98E7 8B 
2341 0000: 00FF98ED 80 
2342 0000: ООЕЕЗВЕО 74 
2343 
2344 
2345 
2346 
2347 0000: 00FF98F2 BE 
2348 0000: ООЕЕЗВЕ 7 ВЕ 
2349 0000: 00FF98FC в9 
2350 
2351 
2352 
2353 0000:00ҒҒ9901 80 
2354 
2355 0000:00ҒҒ9904 OF 
2356 
2357 0000:00FF990A Вв? 
2358 
2359 0000:00FF990C BD 
2360 0000:00FF9911 BE 
2361 0000:00FF9916 E9 
2362 
2363 0000:00FF991B B7 
2364 0000:00FF991D BD 
2365 
2366 0000:00ҒҒ9922 
2367  0000:00FF9922 ЗЕ 
2368 0000:00FF9925 67 
2369 0000:00FF9926 89 
2370 0000:00FF992A E9 
2371  0000:00FF992F 
2372  0000:00FF992F 00 
2373 0000:00FF9930 
2374 0000:00FF9930 47 
2375 0000:00FF9931 OF 
2376 0000:00FF9932 0B 
2377 0000:00ҒҒ9933 07 
2378 0000:00ҒҒ9934 03 
2379 0000:00ҒҒ9935 
2380 0000:00ҒҒ9935 43 
2381 0000:00ҒҒ9936 1Е 
2382 0000:00ҒҒ9937 1В 
2383 0000:00ҒҒ9938 17 
2384 0000:00ҒҒ9939 13 
2385 0000:00FF993A 
2386 0000:00FF993A 46 
2387 0000:00FF993B OE 
2388 0000:00FF993C 0A 
2389 0000:00ҒҒ9930 06 
2390 0000:00FF993E 02 
2391  0000:00FF993F 
2392 0000:00FF993F 42 
2393 0000:00FF9940 lE 
2394 0000:00FF9941 1A 
2395 0000:00FF9942 16 
2396 0000:00ҒҒ9943 12 
2397 0000:00ҒҒ9944 
2398 0000:00ҒҒ9944 45 
2399 0000:00ҒҒ9945 0D 
2400 0000:00ҒҒ9946 09 
2401 0000:00ҒҒ9947 05 
2402 0000:00ҒҒ9948 01 
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1р 
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99 
84 
00 


99 


А4 


C8 
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00 
FF 


02 


02 


02 


FF 
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FF 
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02 
FF 


00 


00 00 


00 00 SHIFT_SERVICE: 


00 
00 
00 


00 


00 
00 
00 


00 


00 


XOR ЕАХ,ЕАХ 
DB ADDR SZ 
MOV LAST KEY,EAX 
JMP GET INPUT 
COMPAIR LAST: MOV EBX, LAST KEY 
CMP AL,BL 
22 GET INPUT 
MOV BL,AL 
MOV ECX, 05H 
RETEST: CALL SCAN 
CMP AL,BL 
JNZ GET INPUT 
LOOP RETEST 
CMP AL,40 
JG GET INPUT 
MOV BL,AL 
DB ADDR SZ 
MOV LAST KEY,EBX 
CALL BEEP 
CMP AL,40 
22 SHIFT SERVICE 
І 5: МОУ ЕВХ,ЕВР 
ХІАТ 
MOV ЕВХ, МЕМ VAL 3 
DB 80H,E7H, 00H 
DB ADDR_SZ 
MOV MEM VAL _3, EBX 
POP EDI 
POP ESI 
POP EBP 
POP ECX 
POP EBX 


ТЕ NOT 
;CLEAR LAST KEY 


;GET LAST KEY PRESSED 


;IF THE SAME, TRY AGAIN 
;SAVE KEY IN BL 

; SCAN 5 TIMES FOR DEBOUNCE 
;SCAN KEYBOARD 


; ТЕ NOT THE SAME, START OVER 
;ELSE TEST 5 TIMES 
:І5 KEY VALID 
;IF NOT TRY AGAIN 
; SAVE KEY PRESS 


; BEEP 
;WAS SHIFT KEY PRESSED 
;IF SO SERVICE IT 


;GET KEY CODE 
;CLEAR  SHIFT 


， 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


MOV ЕВХ,МЕМ VAL 3 
CMP BL,00 
JELS 


; 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


MOV ESI,OFFSET SHIFT MSG 
MOV EDI,OFFSET DISPBF 
MOV ECX, 00000011H 


j 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
DB 80H,FFH, 00H 
p 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
22 SHIFT IT 
j 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
MOV ВН,00Н 
L 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
MOV EBP,OFFSET KEYTABLE 
MOV ESI,OFFSET BLANK 
JMP LD DISPLAY 
p 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
SHIFT IT: MOV BH,FFH 
MOV ЕВР,00ҒҒ9958Н 


I 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


LD DISPLAY: REP MOVSB DS: [EDI],CS: [ESI] 


DB ADDR SZ 
MOV MEM VAL 3,EBX 
JMP UPDATE DISPLAY 


KEYTABLE: DB 00H 


DB 47H 
DB ОЕН 
DB 0BH 
DB 07H 
DB 03H 


DB 43H 
DB 1ЕН 
DB 1ВН 
DB 17H 
DB 13H 


DB 46H 
DB ОЕН 
DB ОАН 
DB 06H 
DB 02H 


DB 42H 
DB 1EH 
DB 1АН 
DB 16H 
DB 12H 


DB 45H 
DB 0DH 
DB 09H 
DB 05H 
DB 01H 


;GET SHIFT MSG ADDRESS 
;GET DISPLAY BUFFER ADDRESS 
;SET TO LOAD 17 CHARACTERS 


;NOT GO TO SHIFT IT 


; GET REGULAR KEY TABLE 
; СЕТ BLANK MSG ADDRESS 


;LOAD DISPLAY BUFFER 


;FIX SYS FLAGS 
; СЕТ NEXT KEY 


;NO KEY PRESSED 


;USER KEY U7 1 
;HEX KEY 
;HEX KEY 
;HEX KEY 
; HEX KEY 


;USERKEY U3 6 
; ADDR 

27532 

Dt 


;USER KEY U6 11 
;HEX KEY 
;HEX KEY 
; HEX KEY 
; HEX KEY 


;USERKEY U2 16 
; BYTE 

; WORD 

; DWORD 

;CLEAR B.P. 


;USER KEY US 21 
; HEX KEY 
; HEX KEY 
;HEX KEY 
; HEX KEY 
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a 


ж 


2403 0000:00ҒҒ9949 

2404 0000:00ҒҒ9949 41 
2405 0000:00ҒҒ994А 1р 
2406 0000:00FF994B 19 
2407 0000:00FF994C 15 
2408 0000:00FF994D 21 
2409 0000:00ҒҒ994Е 

2410 0000:00ҒҒ994Е 44 
2411 0000:00ҒҒ994Ғ 0C 
2412 0000:00FF9950 08 
2413 0000:00FF9951 04 
2414 0000:00FF9952 00 
2415 0000: 00FF9953 

2416 0000:00FF9953 40 
2417 0000:00FF9954 1С 
2418 0000:00ЕЕ9955 18 
2419 0000:00FF9956 14 
2420 0000:00FF9957 10 
2421 0000: 00FF9958 

2422 0000:00FF9958 00 
2423 0000: 00ЕЕ9959 

2424 0000:00FF9959 57 
2425 0000:00FF995A ЗЕ 
2426 0000:00FF995B 3B 
2427 0000:00FF995C 31 
2428 0000:00FF995D 33 
2429 0000:00ҒҒ995Е 

2430 0000:00FF995E 53 
2431 0000:00FF995F 2F 
2432 0000:00FF9960 2B 
2433 0000:00FF9961 27 
2434 0000: 00FF 9962 23 
2435 0000: OOFF9963 

2436 0000:00FF9963 56 
2437 0000:00FF9964 3E 
2438 0000:00FF9965 3A 
2439 0000:00FF9966 36 
2440 0000:00FF9967 32 
2441 0000: 00FF9968 

2442 0000:00FF9968 52 
2443 0000:00FF9969 2E 
2444 0000:00FF996A 2A 
2445 0000: 00FF996B 26 
2446 0000:00FF996C 22 
2447 0000: OOFF996D 

2448 0000: 00FF996D 55 
2449 0000: 00FF996E 3D 
2450 0000:00FF996F 39 
2451 0000:00FF9970 35 
2452 0000:00FF9971 31 
2453 0000: 00FF9972 

2454 0000:00FF9972 81 
2455 0000:00FF9973 2D 
2456 0000:00FF9974 29 
2457 0000:00FF9975 25 
2458 0000:00FF9976 21 
2459 0000:00FF9977 

2460 0000:00FF9977 54 
2461 0000:00FF9978 3c 
2462 0000:00FF9979 38 
2463 0000:00FF997A 34 
2464 0000:00FF997B 30 
2465 0000: 00FF997C 

2466 0000:00FF997C 50 
2467 0000:00FF997D 2C 
2468 0000:00FF997E 28 
2469 0000:00FF997F 24 
2470 0000:00FF9980 20 
2471 0000:00FF9981 

2472 

2473 

2474 

2475 

2476 

2477 

2478 

2479 0000:00ҒҒ9981 

2480 0000:00ҒҒ9981 50 
2481 0000:00ҒҒ9982 51 
2482 0000:00FF9983 56 
2483 0000:00FF9984 57 
2484 0000: 00FF9985 


2485 0000:00FF9985 BE 


2486 0000:00FF998A ВЕ 
2487 0000:00FF998F B9 
2488 0000:00FF9994 E8 
2489 0000:00ҒҒ9999 

2490 0000:00FF9999 BE 
2491 0000:00FF999E BF 
2492 0000:00FF99A3 B9 
2493 0000:00FF99A8 3E 
2494 0000: ООЕЕЗЗАВ 


2495 0000:00FF99AB 8B 
2496 0000:00FF99B1 8B 
2497 
2498 
2499 0000:00ҒҒ99В7 8B 


2500 0000 :00FF99BD 43 
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00 00 
00 00 


00 00 


SF KEYTABLE: DB 00H 


- FORMATS THE CURRENT ADDRESS AND THE DATA AT THAT ADDRESS 


;DISPLAY INFO 


;USERKEY 01 26 
; AUTO 

; INSERT 

;STEP 

; RUN 


;USER KEY U4 
;HEX KEY 
;HEX KEY 
;HEX KEY 
;HEX KEY 


;USERKEY UO 

; MOVE 

; DNLOAD 

; UPLOAD 

:SHIFT (NOT RETURNED) 


;NO KEY 


;USER KEY 507 
;SHIHT F 
;SHIFT B 
;SHIFT 7 
;SHIFT 3 


;USERKEY 503 
;REL 

;TS16 

it 


, 


;USER KEY 506 
;SHIFT E 
;SHIFT А 
sSHIFT 6 
¿SHIFT 2 


;USERKEY 502 
;SHIFT BYTE 
;SHIFT WORD 
;SHIFT DWORD 
¿SET B.P. 


;USER KEY 5/5 
;SHIFT D 
sSHIFT 9 
sSHIFT 5 
¿SHIFT 1 


;USERKEY 501 
; SHIFT AUTO 
; DELETE 
:SHIFT STEP 
;SHIFT RUN 


;USER KEY U4 
¿SHIFT С 
¿SHIFT 8 
¿SHIFT 4 
;SHIFT 0 


;USERKEY SUO 

; SHIFT MOVE 

; TAPE READ 

;TAPE WRITE 

; SHIFT (NOT RETURNED) 


:AND LOADS THEM INTO THE DISPLAY BUFFER. IF THE CURRENT ADDRESS IS NOT IN RAM 
;OR ROM THE хххххххх MESSAGE IS DISPLAYED INSTEAD OF THE DATA. CHARACTER 
:8 OF THE DISPLAY (NORMALY AN ARROW) IS NOT CHANGED BY THIS ROUTINE AND 


:MUST BE UPDATED BEFORE CALLING THIS ROUTINE 


PUSH EAX 
PUSH ECX 
PUSH ESI 
PUSH EDI 


DISPLAY INFO: 


MOV ESI,OFFSET CURRENT ADDRESS ;FORMAT CURRENT ADDRESS 


MOV EDI,OFFSET DISPBF+7 


MOV ECX,00000004H 
CALL FORMAT 


MOV ESI,OFFSET X MSG 


MOV EDI,OFFSET DISPBF+9 


MOV ECX,00000008H 


REP MOVSB DS: (EDI],CS: [ESI] 


MOV ESI,CURRENT ADDRESS 


MOV ECX,A MODE 
， 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


MOV EBX,COPRO NOT AVAL 
INC EBX 


65 


;FOR DISPLAY 


; LOAD XXXXXXXX MESSAGE 
;INTO DISPLAY BUFFER 


;GET CURRENT ADDRESS 
:СЕТ DATA MODE 
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2501 


2502 
2503 
2504 0000:00FF99BE 2B 
2505 0000:00ҒҒ99С0 ЗВ 
2506  0000:00FF99C2 OF 
2507 0000:00ҒҒ99С8 81 
2508 0000:00ЕЕ99СЕ OF 
2509 
2510  0000:00FF99D4 Е9 
2511 0000:00ҒҒ9909 
2512  0000:00FF99D9 ВЕ 
2513  0000:00FF99DE E8 
2514 0000:00ҒҒ99Е3 
2515  0000:00FF99E3 SF 
2516 0000:00ҒҒ99Е4 SE 
2517  0000:00FF99ES 59 
2518 0000:00ҒҒ99Е6 58 
2519 0000:00ҒҒ99Е7 СЗ 
2520 0000:00ҒҒ99Е8 
2521 
2522 
2523 
2524 
2525 
2526 
2527 
2528 
2529 
2530 
2531 
2532 
2533 0000:00ҒҒ99Е8 
2534 0000:00ҒҒ99Е8 53 
2535 0000:00ҒҒ99Е9 52 
2536 0000:00FF99EA 
2537  0000:00FF99EA ВВ 
2538  0000:00FF99EF 
2539 0000:00FF99EF ВА 
2540 0000:00FF99F1 ВА 
2541  0000:00FF99F3 24 
2542 0000:00FF99F5 D7 
2543 0000: 00FF99F6 88 
2544 0000:00FF99F8 
2545 0000: 00FF99F8 8A 
2546  0000:00FF99FA Cl 
2547  0000:00FF99FD 24 
2548 0000: 00FF99FF D7 
2549 0000:00ҒҒ9А00  4F 
2550 0000:00FF9A01 88 
2551  0000:00FF9A03 
2552  0000:00FF9A03 4F 
2553 0000:00ҒҒ9А04 46 
2554 0000:00ҒҒ9А05 Е2 
2555 
2556 0000:00ҒҒ9А07 5А 
2557  0000:00FF9A08 5B 
2558 0000:00ҒҒ9А09 СЗ 
2559 
2560 
2561  0000:00FF9A0A Е8 
2562 0000:00ЕЕФАОЕ ЗС 
2563  0000:00FF9A11 OF 
2564 0000:00ҒҒ9А17 E8 
2565  0000:00FF9A1C ЗС 
2566 0000:00FF9A1E 74 
2567 0000:00ҒҒ9А20 Е8 
2568 0000:00ҒҒ9425 ЗС 
2569 0000:00FF9A27 74 
2570  0000:00FF9A29 СЗ 
2571  0000:00FF9A2A 52 
2572 | 0000:00FF9A2B 55 
2573 0000:00FF9A2C 56 
2574 0000:00ҒҒ9А2 ВА 
2575 0000:22ҒҒ9АЗ2 BD 
2576 0000:00ҒҒ9А37 BE 
2577 0000:00ҒҒ9АЗС EB 
2578 0000:00ҒҒ9А41 5E 
2579 0000:00ҒҒ9А42 5р 
2580 0000:00FF9A43 5A 
2581 0000:00ҒҒ9А44. C3 
2582 0000:00ҒҒ9А45 52 
2583 0000:00ҒҒ9А46 55 
2584 0000:00ҒҒ9А47 56 
2585 0000:00ҒҒ9А48 BA 
2586  0000:00FF9A4D ВО 
2587 0000:00ҒҒ9А52 ҺЕ 
2588 0000:00ҒҒОА57 E8 
2589 0000:00ҒҒ9А5С SE 
2590 0000:00ҒҒ9А50 5р 
2591  0000:00FF9ASE 5А 
2592 0000:00FF9ASF СЗ 
2593 0000:00ҒҒ9А60 52 
2594 0000:00FF9A61 55 
2595  0000:00FF9A62 56 
2596 0000:00ҒҒ9А6З BA 
2597 0000:00FF9A68 BD 
2598 0000:00FF9A6D BE 
SDK-386™ User's Manual 


р9 
ЕЗ 
8E 
FE 
8D 


0А 


ЕС 
05 


iF 


06 
DO 
OF 


07 


C2 
cs 
OF 


07 


Е8 


ЕО 
А4 
61 
55 


FO 
А8 
69 
ЗА 


ЕО 
АС 
71 


p 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


SUB ЕВХ,ЕСХ ; SUBTRACT DATA MODE 
CMP ESI,EBX ”IF CURRENT ADDRESS IS LESS OR 
11 00 00 00 JLE DISPLAY DATA ;EQUAL, THEN ІТ IS IN RAM 
00 80 FF 00 CMP ESI, O0FF8000H ; ADDRESS OF FIRST ROM BYTE 
05 00 00 00 JGE DISPLAY DATA ;IF CURREN ADDRESS IS GREATER ОК 
;IT IS IN ROM 
00 00 00 JMP DISPLAY DONE ;ELSE DATA AS XXXXXXXX 
02 00 00 DISPLAY DATA: MOV EDI,OFFSET DISPBF+16 ; FORMAT DATA 
00 00 00 CALL FORMAT 
DISPLAY DONE: POP EDI 
POP ESI 
POP ECX 
POP EAX 
RET 
;FORMAT - FORMATS HEX DATA FOR THE DISPLAY. ESI SHOULD POINT TO FIRST BYTE 
;OF DATA TO BE FORMATTED, EDI SHOULD POINT TO THE FIRST BYTE (RIGHTMOST DIGIT) 
;OF THE DISPLAY TO ВЕ LOADED AND ECX SHOULD CONTAIN THE % OF BYTES ТО ВЕ 
;FORMATTED. SUCESSIVELY HIGHER BYTES ARE THEN FORMATTED AND LOADED INTO 
; SUCESSIVELY LOWER BYTES IN THE DISPLAY BUFFER UNTIL ECX BYTES HAVE BEEN 
;FORMATTED. EACH HEX DATA BYTE TO BE FORMATTED RESULTS IN TWO CHARACTERS 
;BEING LOADED INTO THE DISPLAY BUFFER (USING TWO BYTES OF THE DISPLAY BUFFER) 
;THUS TWO RIGHTMOST CHRACTERS OF THE DISPLAY WILL REPRESENT THE LOWER MEMORY 
;BYTE FORMATTED AND EACH PAIR OF CHARACTERS TO THE LEFT REPRESENTS THE NEXT 
;HIGHER BYTE OF MEMORY 
FORMAT: PUSH EBX 
PUSH EDX 
84 FF 00 MOV EBX,OFFSET HEXCODES ;GET DISPLAY CODES FOR HEX  DIGITS 
NEXT BYTE: MOV AL, [ESI] ;GET DATA BYTE IN AL 
MOV DL,AL ; SAVE IT IN DL 
AND AL, OFH ¿CLEAR HIGH 4 BITS 
ХАТ ;GET HEX CODE FOR LOW 4 BITS 
MOV [EDI] ,AL ;PUT IT IN DISPLAY BUFFER 
MOV AL,DL ; RESTORE DATA 
04 ROR EAX, 04H ;ROL HIGH 4 BITS INTO POSITION 
AND AL,OFH 
XLAT ;GET HEX CODE FOR HIGH 4 BITS 
DEC EDI ;DECREMENT DISPLAY POINTER 
MOV [EDI],AL ;LOAD HEX CODE INTO DISPLAY BUFFER 
DEC EDI ;DECREMENT DISPLAY POINTER 
INC ESI ;INCREMENT DATA POINTER 
LOOP NEXT BYTE ;ECX CONTAINS # OF BYTES 
; TO ВЕ FORMATTED 
POP EDX 
POP EBX 
RET 
L 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 
00 00 00 SUB 1: CALL 036Н 
CMP AL,13H 
12 00 00 00 22 EX 1 
00 00 00 CALL 044H 
CMP AL,13H 
DB 74H, EAH ;J2 LABEL 
00 00 00 CALL 056H 
CMP AL,13H 
DB 74H, ЕЕН ; 42 LABEL 
ЕХ_1: ВЕТ 
PUSH EDX 
PUSH EBP 
PUSH ESI 
FF FF 00 MOV EDX, OOFFFFFOH 
02 00 00 MOV EBP,OFFSET DATA_MODE 
84 FF 00 MOV ESI, 00ЕЕ8461Н 
00 00 00 CALL 055H 
POP ESI 
POP EBP 
POP EDX 
RET 
PUSH EDX 
PUSH EBP 
I PUSH ESI 
FF FF 00 MOV EDX, 00FFFFF0H 
02 00 00 MOV EBP,OFFSET START ADDRESS 
84 FF 00 MOV Е5І,00ҒҒ8469Н 
00 00 00 CALL 03AH 
POP ESI 
POP EBP 
POP EDX 
RET 
PUSH EDX 
PUSH EBP 
PUSH ESI 
FF FF 00 MOV EDX,O00FFFFFOH 
02 00 00 MOV EBP,OFFSET END ADDRESS 
84 FF 00 MOV Е5І,00ЕҒ8471Н 
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2599 0000:00ҒҒ9А72 E8 1Е 00 00 00 
2600 0000:00ҒЕ9А77 5E 

2601  0000:00FF9A78 5D 

2602 0000:00ҒҒ9А79 SA 

2603 0000:00FF9A7A СЗ 

2604 0000:00FF9A7B 52 

2605 0000:00ҒҒ9А7С 55 

2606  0000:00FF9A7D 56 

2607  0000:00FF9A7E ВА FO FF FF 00 
2608 0000:00FF9A83 BD E8 02 00 00 
2609 0000:00FF9A88 BE BD 84 FF 00 
2610  0000:00FF9A8D E8 04 00 00 00 
2611  0000:00FF9A92 SE 

2612 0000:00FF9A93 5D 

2613 0000:00FF9A94 5A 

2614 0000:00FF9A95 СЗ 

2615 

2616 

2617 

2618 0000:00ҒҒ9А96 53 

2619  0000:00FF9A97 51 

2620 0000:00FF9A98 57 

2621  0000:00FF9A99 33 DB 

2622  0000:00FF9A9B ВЕ EC 02 00 00 
2623  0000:00FF9AA0 ВӘ 08 00 00 00 
2624 0000:00FF9AAS ЗЕ ЕЗ А4 

2625  0000:00FF9AA8 C6 07 7E 

2626 0000:00FF9AAB B9 04 00 00 00 
2627 0000:00FF9ABO 8B F5 

2628  0000:00FF9AB2 ВЕ FC 02 00 00 
2629 0000:00FF9AB7 E8 2C FF FF FF 
2630 0000:00FF9ABC E8 B3 FD FF FF 
2631 0000:00FF9AC1 зе 13 

2632  0000:00FF9AC3 OF 84 19 00 00 00 
2633 0000:00FF9AC9 3C 17 

2634 0000:00FF9ACB OF 84 11 00 00 00 
2635 0000:00FF9AD1 3С OF 

2636  0000:00FF9AD3 ЈЕ E7 

2637  0000:00FF9ADS C1 СЗ 04 

2638 0 0000:00FF9AD8 23 DA 

2639 0000:00FF9ADA OA D8 

2640 

2641 0000 : 00FF9ADC 8B FD 

2642 

2643 0000:00FF9ADE 89 1Е 

2644 0000:00FF9AEO ЕВ C9 

2645 0000: 00FF9AE2 

2646 0000:00FF9AE2 SF 

2647 0000:00FF9AE3 59 

2648 0000: 00FF9AE4 5B 

2649 0000: ООСЕЕЗАЕ5 C3 

2650 0000: 00FF9AE6 

2651 0000: 00FF9AE6 

2652 0000: OOFF9AE6 

2653 

2654 

2655 

2656 

2657 

2658 0000: 00FF9AE6 

2659 0000:00000066 
2660 0000:00000067 
2661 0000: 00FF9AE6 

2662 0000:000000FF 
2663 0000: 00FF9AE6 

2664 

2665 0000:0000Е000 
2666 0000:0000Е002 
2667 0000:0000Е004 
2668 0000:0000Е006 
2669 0000: 00FF9AE6 

2670 0000:0000E001 
2671 0000:0000E003 
2672 0000:0000E005 
2673 0000:0000E007 
2674 0000:00ҒҒ9АЕ6 

2675 

2676 

2677 0000:0000Ғ000 
2678 0000:0000Ғ001 
2679 0000:0000F002 
2680 0000:0000F003 
2681 0000:0000F004 
2682 0000:0000F005 
2683 0000:0000F006 
2684 0000:0000F007 
2685 0000:0000F008 
2686 0000:0000F009 
2687 0000:0000F00A 
2688 0000:0000F00B 
2689 0000:0000F00C 
2690 0000:0000F010 
2691 

2692 

2693 0000:00ҒЕЕҒҒО 

2694 0000: OOFFFFFO 

2695 0000:00FFFFFO 90 

2696 0000: 00FFFFF1 Е9 OE 80 FF 00 
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CALL 01FH 
POP ESI 
POP EBP 
POP EDX 
RET 

PUSH EDX 
PUSH EBP 
PUSH ESI 


MOV EDX, O0FFFFFOH 
MOV ЕВР, OFFSET MOVE INFO 
MOV ESI, ООЕЕВ4ВОН 


CALL 04H 
POP ESI 

POP EBP 

POP EDX 

RET 


GET_USER: 


XOR EBX, EBX 


RE_FORMAT: 


GET NEW DIGIT: 


ILT+++++++++++++++++++ 


MOV EDI,EBP 


Р 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


GOT ADDR: 


， 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 十 


PUSH ЕВХ 
PUSH ЕСХ 
PUSH EDI 


MOV EDI,OFFSET DISPBF 
MOV ECX, 00000008H 

REP MOVSB DS: [EDI] ,CS: [ESI] 
MOV [EDI],BYTE PTR ?ЕН 

MOV ECX, 00000004H 

MOV ESI,EBP 

MOV EDI, OFFSET DISPBF+16 
CALL FORMAT 

CALL KEYBOARD 

CMP AL, 13H 

JZ GOT_ADDR 

CMP AL, 17H 

JZ GOT_ADDR 

CMP AL, OFH 

JG СЕТ NEW DIGIT 

ROL ЕВХ,04Н 

AND EBX,EDX 

OR BL,AL 


MOV [EDI] ,EBX 
JMP RE_FORMAT 


POP EDI 
РОР ЕСХ 
РОР ЕВХ 
КЕТ 


is кяжиии я ии я ии як ии ии я я «ки я ии я и я и ии и иа ии а и иа а ка ии я и я # ааа як ии я ияя 


ADDITIONAL CONSTANTS USED BY THE MONITOR 


: киии ха ияя яки ки ии я кияйя « иияк ки ки жи SESE SESE SESE SESE ии RS ESSERE RS SESSA SSS SS 


DATA 52: EQU 66H 
ADDR 52: EQU 67H 
TOP ROM: EQU 00ҒЕН 
;8255 PORT ADDRESSES 

PORTA_L: EQU 00Е000Н 
РОВТВ 1: EQU 00Е002Н 
PORTC 1: EQU 00E004H 
CONTR L: EQU 00Е006Н 
PORTA H: EQU 00E001H 
PORTB H: EQU 00Е003Н 
PORTC H: EQU 00Е005Н 
CONTR H: EQU 00Е007Н 

S PORT 0: EQU 00Ғ000Н 

S PORT 1: EQU 00Ғ001Н 

S PORT 2: EQU 00Ғ002Н 

S PORT 3: EQU 00Ғ003Н 

S PORT 4: EQU 00Ғ004Н 

S PORT 5: EQU 00Ғ005Н 

S PORT 6: EQU 00Ғ006Н 

S PORT 7: EQU 00Ғ007Н 

S PORT 8: EQU 00Ғ008Н 

S PORT 9: EQU 00Ғ009Н 

S PORT A: EQU 00ҒООАН 

5 PORT B: EQU 00Ғ00ВН 

S PORT C: EQU 00Ғ00СН 


S PORT 10: EQU 00Ғ010Н 


ORG OOFFFFFOH 


NOP 


DB E9H,O0EH, 80H, FFH, ООН 
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2697 0000:00FFFFF6 
2698 0000:00FFFFF6 END 


Lines Assembled : 2698 Assembly Errors : 32 
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URDA®, INC. PRODUCT AND PRICE LIST 


Effective September 1, 1990 
Hardware 


Cables 





Software 


Special Prices on Complete Development Systems 
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РКІСЕ LIST (РА5ТЕ ІМ) 
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URDA®, INC. LABm PRODUCT LIST AND PRICES 


EFFECTIVE SEPTEMBER 1, 1990 


Call URDA® for current prices and quantity discounts. Inquiries invited from qualified distributors. 


HARDWARE 






















| NO. | PRODUCT DESCRIPTION 
М-ГЕ карт Notebook Computer™  — | 16 Bi Microprocessor Development Sysiem — | 9200 | 
"H2 — — | P808: (125% Noteboox Computer™ | 16 Bit Microprocessor Development System — — — | 5900 | 
Z Bi Microprocessor Development System Tor PEBOOG [950 _ 





PADC-DAC-8 pLab™ АОС and DAC Peripheral for P68000 and Р8086 
P32010 шартм Auxiliary Digital Signal Processor for Р68000 uLab™ 
68020 CPU Chin For P68020/68881 uLab™ (with MC68020 User's Manual 175.00 




















PWWEB-2 Шарты Wire Wrap Kit арты (With User's Manua 


Р68681 ш артм Communications Interface for P68000 and Р68020 130.00 


Fa [РА Communications inerface for РОВ у rJ 
processor Peripheral or Р5056 
Memory Expansion Ki for the Р6800б Габ” — вю 
For PBOB7 гарт 
— O Молам 1K EPROM LCD берау 0 е 
З2К RAM, 16K EPROM, LCD Овра 
S БЇ Microprocessor Development Sysiam - СотрюТә 
1 Bi Microprocessor Development Sysiam - Comp 







32 Bit Microprocessor Development System - Complete 2 Serial Ports, 995.00 


H19 
H20 SDK-386™* Sys Development Kemel3 
32K RAM, 16K EPROM, LCD Displa 


ape Cable Set (2 Cabies) for Tape Recorder 


PACC-5 арт“ 


PACC-6 pLab™ 


Conductor Cable (3 50 Pin Connectors Pin to Pin for P68000 to 
P68681 to P68020, etc. 












РСОМ-МАС uLab™ ommunications Software for the MACINTOSH® | 40 | 












|52: | РСОМ-РС uLab™ communications Software for ІВМ PC® and Compatibles б 2909. | 
PASM-8086 yLab™ PBOBE bler for IBM РСФ and Compatibles 99 


-sa — | PASM-68000 шағ 
БА5М-68020 uLab™ 


pol ааа 








P32010 и| арт“ Assembler for MS-DOS Computers 
SDK-386™ Cross Assembler for MS-DOS Computers 












CONTENTS (By Number Above 


со | Р68000 шао“-5 | 


P68000/68020/68881 uLab™ -CS 


Р68000/32010 pLab™ -CS 
P8086 pLab™ -CS 


Css | 68090 арте - CS CHI CAG), 81182,8888 — | 
С | SDK-386™- CS H20, CX(3), 51, 52, S6, 58 





ЗБЕ 
3| 引 s 





“286 is a trademark of Intel Corporation. Used 
by permission 


1 Does not include MC68020 and MC68881 
chips which may be purchased separately 
from URDA@. 


2 Does not include MC68030 and MC68882 
chips which may be purchased separately 
from URDA@. 


3 Does not include 80386 and 80387 chips 
which may be purchased separately from 
ОНОАФ. 


Note 1: Prices are subject to change without 
notice. For most recent prices, call URDAG, 
Inc at the number listed. 


Note 2: All prices are U. S. DOLLARS for 
each unit. Additional Shipping and Handling 
charges are applicable. Call URDAG, Inc. for 
details. 


Note 3: Hardware Items 1, 2, 3, 4 and 5 
above may be mixed or matched to obtain 


quantity pricing. 


Note 4: For detailed specifications for any 
item, see the Catalog Sheets available from 
URDAG, Inc. 


Note 5: Software Items 1, 2 and 7 are 
URDA®, Inc. proprietary software for use with 
uLAB™ hardware and software. Items 3, 4, 5, 
8, 9 and 10 are professionally developed 
software either licensed to URDA®, Inc., ог 
retailed by ОНОАФ, Inc. The fee for Item 6 is 
for media and distribution costs only. You must 
register and pay a licensing fee to the author 
of the shareware program for each program 
you decide to continuously use. These 
Shareware Programs have been hand 
selected by URDAG, Inc. personnel for their 
utility and usefulness in working with Г АВтм 
hardware and software and are licensed to 
URDAQ Inc. for distribution. 


ADDITIONAL INFORMATION 


To obtain additional information, contact 
URDAQ Inc., 4516 Henry Street, Suite #407, 
Pittsburgh, PA 15213, or 


CALL 1-800-338-0517 or 412-683-8732. 


34324 


Ы.АВ" АМО NOTEBOOK COMPUTER ARE TRADEMARKS ОҒ 
UNIVERSITY RESEARCH AND DEVELOPMENT ASSOCIATES, INC. 
4518 Henry Street, Suite 407, Piisbumgh, Penneywania 15213 

1-800-338-0517 ог 412-640-8732 






































